





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Study recruitment  for the  InFANT  Program  commenced  in June  2008 and 
involved  a  two‐stage  random sampling  process.  In  stage one, 15 maternal 
and  child health coordinators  were  approached at randomly selected local 
government areas (LGAs),  within a  60 kilometre radius of  the research 
centre (Deakin  University, Burwood, Victoria).  Of these, 14 maternal  and 
child health  coordinators  agreed for their LGAs to participate  in the research.  
The large recruitment radius allowed recruitment from locations across a 
range of socioeconomic position, with this classified using the Australian 












































Once  accepted,  groups were randomly  allocated  to  control or 
intervention arms based on recruitment order within  each  LGA.  
Randomisation was performed by a data manager external to the  InFANT 
Program with project  researchers  blinded  to  the  allocation  of trial arm until 
each group consented.  If a group was  deemed  ineligible  due to insufficient 
numbers  of consenting parents,  a replacement group was  randomly 
allocated  and then approached. This process  continued until a replacement 
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Abstract
Children’s learning about food is considerable during their formative years, with parental inﬂuence being pivotal. Research has focused
predominantly on maternal inﬂuences, with little known about the relationships between fathers’ and children’s diets. Greater understanding
of this relationship is necessary for the design of appropriate interventions. The aim of this study was to investigate the associations between
the diets of fathers and their children and the moderating effects of fathers’ BMI, education and age on these associations. The diets of fathers
and their ﬁrst-born children (n 317) in the Melbourne Infant Feeding Activity and Nutrition Trial (InFANT) Program were assessed using an
FFQ and 3× 24-h recalls, respectively. The InFANT Program is a cluster-randomised controlled trial in the setting of ﬁrst-time parents groups in
Victoria, Australia. Associations between father and child fruit, vegetable, non-core food and non-core drink intakes were assessed using linear
regression. The extent to which these associations were mediated by maternal intake was tested. Moderation of associations by paternal BMI,
education and age was assessed. Positive associations were found between fathers’ and children’s intake of fruit, sweet snacks and take-away
foods. Paternal BMI, education and age moderated the relationships found for the intakes of fruit (BMI), vegetables (age), savoury snacks (BMI
and education) and take-away foods (BMI and education). Our ﬁndings suggest that associations exist at a young age and are moderated by
paternal BMI, education and age. This study highlights the importance of fathers in modelling healthy diets for their children.
Key words: Fathers: Diets: Young children: Moderation effects
The dietary intakes of children in developed nations have been
shown to be low in fruit and vegetables (among other core
foods) and high in nutrient-poor, energy-dense foods(1–3).
Evidence exists to suggest that this is the case even in young
children(4–6). In addition, evidence suggests that overweight
and obesity in childhood and adolescence have adverse health
consequences in adult life and that these health consequences
present a signiﬁcantly greater risk of disease and early
mortality(7). Differences in children’s weight gain according to
socio-economic indicators such as parental education or
occupation(8,9) and parental BMI(10) have been recorded from
very early in life. In addition, behavioural determinants of
weight status have been noted to track throughout childhood
into adulthood(11–13), whereas dietary quality declines over
this time(1,14). Children’s learning about food is substantial
during early childhood through their observation and imitation
of signiﬁcant others(15–22). The inﬂuence of parents on young
children’s diets is considered central, although the majority of
research concentrates on maternal inﬂuence or combines the
data of both parents(23–25).
For example, in Rasmussen et al.(24) review of the determi-
nants of children’s and adolescent’s fruit and vegetable intake,
only eleven of the ninety-eight papers included in their review
included fathers. The review reported that fathers’ education (as
a proxy for socio-economic position (SEP)) was associated with
children’s fruit and vegetable intakes. Both mothers’ and fathers’
fruit and vegetable intakes were also reported to be associated
with children’s fruit and vegetable intakes. As these results
reﬂect pooled parental data, they do not inform our
understanding of the independent effects of mothers and
fathers on children’s dietary intakes. A further systematic review
and meta-analysis by Wang et al.(26) on the similarities between
the diets of parents and their children reported that only six of
twenty-four papers included father-speciﬁc analyses. Of these
* Corresponding author: A. D. Walsh, email adam.walsh@deakin.edu.au
Abbreviation: SEP, socio-economic position.
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papers, only two reported correlations for food intake (the
other four reported correlations for nutrients or energy), and of
these two papers only one included children under the age
of 5 years (up to 18 years). That study, by Beydoun & Wang(27),
reported that child fruit intake was associated with parental fruit
intake for children aged 2–10 years.
When considering paternal inﬂuences on children’s diets,
Robinson et al.(28), in their cross-sectional study, reported
positive associations between the dietary intakes of fathers and
children for fruit and grains of sixty-six Australian families,
whereas Hall et al.(29), in their Australian sample of ﬁfty
father–child dyads, reported moderate to strong positive
correlations for dietary intakes of fruit (r 0·40), cookie (r 0·54)
and potato chip (r 0·33) intakes. Both of these studies were,
however, in primary-school-aged children. In addition, Wake
et al.(30), in their analysis of nationally representative
Longitudinal Study of Australian Children data, reported that
it was the parenting behaviours and styles of fathers (and not
mothers) that were associated with the BMI of their
young children. Collectively, these studies suggest that fathers’
eating and parenting behaviours have a moderate inﬂuence on
their children’s eating behaviours and subsequent health
outcomes.
A number of determinants of children’s dietary intakes have
been identiﬁed previously(26), including parental education
(as a proxy for SEP), BMI and age. With respect to fathers
speciﬁcally, associations between paternal education and
children’s diets(24) and paternal BMI and children’s diets(10,31)
have been reported, although not in the same age group as our
study. Associations between maternal age and poor child diet
quality have been reported(32), but, to our knowledge, paternal
age and child diet have not been investigated. With limited
data on the diets of fathers and their young children, and
established relationships between children’s diets and parental
age, SEP and BMI(14,31,33), the aim of this cross-sectional study
was to investigate associations between the dietary intakes of
fathers and their children at 20 months of age and to determine
whether these associations differed on the basis of fathers’ age,
education (as a proxy for SEP) or BMI.
Methods
Study design
The Melbourne Infant Feeding Activity and Nutrition Trial
(InFANT) Program was a cluster-randomised controlled trial
(RCT) undertaken within pre-existing ﬁrst-time parent groups
and has been described in detail elsewhere(34,35). Brieﬂy,
sixty-two ﬁrst-time parent groups were selected using a
two-stage random sampling design, from fourteen local
government areas (across areas of all SEP) within a 60-km
radius of the research centre (Deakin University in Burwood).
Random allocation to either intervention or control arms
occurred for groups that consented to participate. Inclusion
criteria were a minimum of eight parents in the groups
consenting to participate (or six parents in low-SEP area
groups), and English literacy. Main carers were offered six 2-h
dietitian-delivered sessions over 15 months focusing on
parental knowledge, skills and social support around infant
feeding, diet, physical activity and television viewing. Control
group parents received six newsletters on non-obesity-focused
themes.
Exclusion criteria for this study included non-ﬁrst-time
parents (n 14), single-parent families (n 8), father as the main
carer (n 1), same-sex couple (n 1) and families in which fathers
did not complete the baseline questionnaire (n 58). The sample
available at baseline consisted of 460 fathers. In all, twenty-nine
families were lost to follow-up, and follow-up data were
missing for 114 fathers; thus, the ﬁnal sample at 20 months
consisted of 317 fathers (Table 1).
The Melbourne InFANT Program was approved by the
Deakin University Human Research Ethics Committee and the
Victorian Government Department of Human Services, Ofﬁce
for Children, Research Coordinating Committee. Informed
written consent was obtained from all participants.
Measurements
Dietary data from fathers involved in the Melbourne InFANT
Program were collected using the validated(36) Cancer Council
Victoria FFQ, an updated version of the semi-quantitative FFQ
developed speciﬁcally for the Melbourne Collaborative Cohort
Study(37). The FFQ has ten response options for ninety-eight
food items ranging from ‘never’ to ‘three or more times per d’.
Fathers were asked to indicate how often they had consumed
each food or beverage item over the preceding 12 months.
These data were converted into daily frequencies according the
Cancer Council Victoria protocol. An additional question was
included in the FFQ relating to the amount of diet and non-diet
soft drinks consumed (glasses per d).
Demographic and socio-economic variables included fathers’
age, marital status, country of birth, main language spoken at
home, employment status and education level. Weight and
height were self-reported, with BMI calculated as weight
(kg)/height (m2). A dichotomous age variable was created,
split at the median age of the fathers in the sample (35·2 years).
Paternal education was used as a proxy for SEP and was
collapsed into two groups (university education v.
non-university education). As the focus of this study was on
fathers rather than on mothers, fathers’ education was used as
the measure of SEP. Paternal BMI was dichotomised into
healthy weight and overweight/obese(31) in order to maximise
power available for between-group analyses. Each food/
beverage item recorded was matched to an appropriate
nutrient composition and quantity, using the 2007 AUSNUT
Database(39).
Children’s dietary intakes were assessed when they were
20 months of age by trained nutritionists through a telephone-
administered multi-pass 24-h recall with the primary carer
(mothers in all but one case)(40,41). Five passes were undertaken
using the same methodology as undertaken in the Feeding
Infants and Toddler’s survey(42). Purpose-designed booklets
were provided to parents to assist in their assessment of the
consumption of foods and drinks considered difﬁcult for
parents to quantify. These included examples of measures and
photographs of common portion sizes adapted to age. Two or
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three non-consecutive days of dietary data were collected,
including one weekend day; 3 d of data were available for 97 %
of the study sample. Dietary outcome variables and analyses
selected for this study were based on those reported in the
primary outcome paper for the InFANT study (fruit, vegetables,
water, non-core drinks, non-core savoury snacks and non-core
sweet snacks)(35). The average daily intake (in g/d for
children and serves per d for fathers and mothers) of fruit
(excluding juice), vegetables, non-core sweet snacks (e.g.
chocolate, candy, cakes), non-core savoury snacks (e.g. crisps,
savoury biscuits), take-away foods and non-core sweet drinks
(i.e. fruit juice, soft drinks) were calculated(35).
Statistical analyses
Associations between fathers’ and children’s fruit, vegetable,
non-core snack and non-core drink intakes were assessed using
linear regression analyses. All analyses were adjusted for
intervention status and the cluster-based sampling design
(ﬁrst-time parent groups) by using the vce (cluster) command in
Stata (release 12; StataCorp. LP). The signiﬁcance level was set
at 5 %. To determine any inﬂuence of maternal intake on the
associations between father and child intakes, mediation
analyses (as described by MacKinnon et al.(43)) (Fig. 1) were
conducted. Moderation by paternal age, education and BMI was
assessed using regression models containing interaction terms
for paternal age/education/BMI, as well as the dietary outcome
variable of interest. In cases in which the coefﬁcient of the
interaction term was signiﬁcantly different from zero(44), further
regression models were conducted stratiﬁed by the relevant
moderator. As testing for moderation/interaction can be very
sensitive to both sample size and sample distributions(45) and
the purpose of moderation analysis in RCT is hypothesis
generation, as well as hypothesis testing(46), an indicative
P value of 0·2 or below was used to indicate likely moderation
and an interaction worthy of closer consideration for future
studies. It should be noted that the indicative P value of 0·2 was
not used to indicate signiﬁcance, and results close to this value
were still considered to be worthy of further consideration.
Analyses were conducted using Stata software.
Results
Table 1 presents the demographic characteristics of participating
fathers for this study. Mean paternal age was 35·7 years and mean
BMI was 27·9 kg/m2. English was the main language spoken at
home, with 78·5% of the sample born in Australia and more
fathers being non-university educated (73·8%). There were no
differences in baseline characteristics between those lost to
follow-up or excluded from analyses and those retained at
20 months. Mean child age was 20 (SD 2·4) months. As there were
no differences in the outcomes of interest between intervention
and control groups (online Supplementary Table S1), data from
each group were pooled. In analyses adjusted only for interven-
tion status and clustering (Table 2), associations were found
between fathers and children’s consumption of fruit (P= 0·001),
sweet snacks (P= 0·03) and take-away foods (P= 0·05). After
additional adjustment for mothers’ intake for each food category
(Table 2), the associations remained for fruit (P= 0·008) and
sweet snack intakes (P= 0·04). Mediation analyses to assess the
inﬂuence of maternal intake indicated that maternal intake
partially mediated the associations between father and child
consumption of fruit (mediation effect 2·64 (95% CI 0·09, 5·17); %
mediated= 22·92) and vegetables (mediation effect 3·4 (95% CI
1·17, 5·64); % mediated= 69·51) (Table 2).
Moderation analyses were conducted for paternal BMI, age
and education level as a proxy for SEP (Table 3). Positive
associations were observed for fruit intake of children and
fathers for all categories except overweight/obese fathers.
A positive association was also observed for vegetable
intake of children and older fathers. Positive associations
were observed for take-away food intake of fathers and
young children among University-educated, overweight/obese
and younger fathers. A positive association was observed
between non-university-educated fathers and their young
Table 1. Fathers’ characteristics and dietary intakes
(Mean values and standard deviations; number and percentages; n 317)
Mean SD
Age (years) 35·7 4·9



































Sweet drinks (excluding juices) 0·4 0·7
Sweet drinks (juices) 0·4 0·5
Sweet snacks 1·0 0·8
Savoury snacks 0·7 0·4
Take-away foods† 7·9 2·1
* Intake was measured in g or ml per d for children and serves per d for fathers.
† Take-away foods measured in occasions for fathers.
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children for sweet snack intake, whereas an inverse association
was observed between fathers with a healthy BMI and their
young children for savoury snack intake.
Discussion
This study provides important insights into the associations
between the dietary intakes of fathers and their 20-month-old
toddlers and suggests that associations exist in early childhood.
To our knowledge, this has not been examined before
in father–child dyads for this age group. Research has
demonstrated that parents inﬂuence young children’s lifestyle
behaviours through their own behaviours and eating-related
parenting practices(47), and our study adds to the small number of
studies that have examined the inﬂuence of fathers speciﬁcally.
Our observation of an association between fathers’ and
children’s fruit intake is consistent with the results of two
separate reviews by Rasmussen et al.(24) and Wang et al.(26).
The only identiﬁed study in either review that reported dietary
associations between parents and very young children was that
by Beydoun & Wang(27) who reported in a US sample of
1473 households that fruit intakes were correlated between
parents and their 2- to 10-year-old children(27).
Our observation of a relationship between fathers’ and
children’s sweet snack intake is consistent with results from Hall
et al.(29) in their study of overweight fathers, in which they
observed moderately strong correlations between fathers’ and
children’s intakes of cookies(29). Although their ﬁndings were
observed in primary-school-aged children, it is one of only a
few studies that has investigated the associations between
paternal and child dietary intakes. In the current study, both
fruit and sweet snack associations were maintained even when
controlling for maternal intake, and although mother’s intake
did partially mediate the association found for fruit this only
accounted for approximately 23 % the observed relationship.
Previous work has demonstrated associations between the
dietary intakes of both mother–father and mother–child
pairs(24,28,48–51), and thus the ﬁnding of partial mediation is not
surprising. This has important implications for the design and
delivery of future family-based dietary interventions.
Our analysis of paternal BMI categories presented differences
in the associations between the dietary intake of fathers and their
20-month-old children depending on paternal weight status. The
association between fathers’ BMI and children’s weight status
has been previously reported(10,31). Brophy et al.(31) reported
associations between father’s BMI and children’s weight status in
11- to 13-year-olds, and Freeman et al.(10) reported that children
with an overweight or obese father (not mother) at 4 years of age
were at a higher risk of becoming obese in later childhood. Our
own observations indicate that shared dietary patterns in children
and their fathers may cause such associations to commence at a
very early age, which is of particular concern given that the
majority of pre-pubertal weight gain has been reported as
occurring before the age of 5 years(52).
In addition to moderation by paternal BMI, the relationships
between fathers’ and children’s intakes of savoury snacks and
take-away foods were also moderated by paternal education (as
a proxy for SEP). Two investigations of the relationship
between SEP and young children’s diets that are relevant to our
ﬁndings include those by Smithers et al.(33) and Cameron
et al.(14). Smithers et al.(33) reported associations between
children’s non-core snack intake and lower maternal education
in children aged 6 months and again at 15 months. Cameron
et al.(14) observed greater consumption of non-core snacks in
2- to 8-year-old boys whose secondary carer (90 % fathers) had
a lower education level. These studies suggest that parental
education (as a proxy for SEP) is associated with infant diets.
The moderation effect of paternal education on take-away
food intake is of interest but not unexpected. Reports by van der
Horst et al.(53) on the associations between higher income (a
common proxy for SEP) and the consumption of fast-food and
take-away foods suggest that higher income was likely to be
related to demanding work conditions, which in turn inﬂuenced
the consumption of take-away foods. This is supported by
Devine et al.(54) who reported that long work hours and
non-standard work hours were associated with fathers’ intake of
take-away foods. Our ﬁndings support those previously reported,
but are of particular interest as they have not been reported with
respect to fathers of children as young as those in our cohort.
We observed moderation by paternal age for vegetable intake,
which, to our knowledge, has not been investigated previously.
This result has similarities to those from Giovannini et al.(32) who
reported a link between poorer infant diets and lower maternal
age. That study was based on maternal rather than paternal age,
with the age of younger parents in that study <30 years. Given
the known dietary associations between mothers and fathers(50),
our results suggest agreement across studies for this ﬁnding.
Our investigation was novel in its focus on fathers and young
children. Study strengths included the sampling of fathers from
all SEP categories reﬂecting national data; the large proportion
of fathers who completed data collection despite their partners
being the point of contact for the study; and the investigation of
moderation and mediation effects on the dietary relationships
observed. There were some limitations to the study that should
also be noted. The cross-sectional study design does not allow
causation to be inferred. Dietary data were self-reported for
fathers and proxy-reported for children (by mothers) and is




X (Father’s intake) Y (Child’s intake)
M (Mother’s intake)
Fig. 1. Mediation model. X, Predictor variable; Y, outcome variable;
M, mediator variable; a, association between predictor (X) and potential
mediator (M); b, association between potential mediator (M) and outcome
variable (Y); c, overall association between predictor variable (X) and
outcome variable (Y); c', mediator adjusted effect of predictor variable (X) on
outcome variable (Y).
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the association between father and child data that is the focus,
associations should still be apparent even in the presence of a
bias towards socially desirable reporting. The FFQ used for
collection of these data has been previously validated(36,55), but
it is nonetheless an inferior method of dietary assessment
in comparison with the best practice 3× 24-h dietary recalls used
to assess infant’s diets in this study. It is also acknowledged that
the use of two different methods for parental and child dietary
intakes may pose some limitations when investigating dietary
associations. Finally, the study focused on ﬁrst-time fathers, and
the results might not be generalisable to fathers with more than
one child.
Conclusion
Our results show associations between fathers’ and children’s
fruit, sweet snack and take-away food intakes at 20 months of
age. Our results also demonstrate that paternal BMI, education
and age moderate these associations. Although the associations
between mothers and children’s diets are well established, these
ﬁndings highlight the potentially important role that fathers’ diets
may have in determining child dietary intakes. Family-based
interventions that evaluate the impact of speciﬁcally targeting
fathers are recommended to help elucidate the role of fathers.
That paternal BMI, education and age moderated these associa-
tions suggests fathers who are younger, overweight and from
low-SEP backgrounds may have a stronger inﬂuence on their
children’s diets than their counterpart fathers. Future research on
child diet could include examination of paternal, as well as
maternal, factors. The use of longitudinal designs that allow
determination of how dietary associations between fathers and
their children may change over time are warranted.
Supplementary material
For supplementary material/s referred to in this article, please
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Table 3. Fathers’ and children’s dietary intakes* according to paternal BMI, education and age†





(juices) Sweet snacks Savoury snacks
Take-away
foods‡
β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI
Fathers’ BMI
Healthy weight 22·3 8·8, 35·8 6·2 –2·6, 15·1 0·2 –0·6, 1·1 –7·7 –23·4, 7·9 1·0 –2·3, 4·4 –4·6 –8·0, –1·2 –0·5 –2·1, 1·1
Overweight/obese 5·9 –2·2, 14·0 4·4 –4·0, 13·0 1·6 –3·9, 7·3 –0·4 –4·2, 3·3 2·1 –0·1, 4·3 2·2 –0·4, 4·8 1·0 0·3, 1·7
Interaction (P) 0·06 0·9 0·48 0·35 0·43 0·003 0·08
Fathers’ education
University 13·3 2·6, 23·9 6·6 –3·2, 16·4 –1·4 –3·4, 0·4 –2·5 –8·2, 3·1 1·4 –2·0, 4·9 –1·9 –3·9, 0·01 1·2 0·3, 2·0
Non-university 9·4 0·1, 18·7 3·3 –6·0, 12·7 2·9 –2·5, 8·3 –0·3 –8·0, 7·3 1·9 0·00, 3·9 1·3 –2·2, 5·0 0·3 –0·6, 1·2
Interaction (P) 0·57 0·63 0·59 0·24 0·85 0·09 0·14
Fathers’ age
<35·2 years 16·5 4·7, 28·3 –0·25 –9·1, 8·6 1·6 –2·2, 5·5 –3·1 –8·8, 2·5 0·8 –1·6, 3·4 0·7 –1·6, 3·1 1·1 0·03, 2·1
≥ 35·2 years 7·9 1·2, 14·7 9·5 1·9, 17·2 1·3 –3.9, 6·6 –0·8 –5·8, 4·0 2·3 –0·06, 4·7 –1·1 –5·1, 2·8 0·4 –0·4, 1·2
Interaction (P) 0·21 0·11 0·89 0·48 0·42 0·44 0·28
* Intake was measured in g or ml per d for children and serves per d for fathers.
† All variables adjusted for intervention status and clustering. Model includes term for interaction between BMI, education or age and the dietary variable of interest in order to test
for moderation.
‡ Take-away foods measured in occasions for fathers.
Table 2. Associations between fathers’ and children’s dietary intakes after adjustment for intervention status and maternal intake including assessment of
mediated effect of maternal intake









Food group† β 95% CI P β 95% CI P β 95% CI Proportion mediated (%)
Fruits 11·5 4·7, 18·2 0·001 9·7 2·6, 16·7 0·008 2·64 0·09, 5·17 22·92
Vegetables 4·9 –0·9, 10·7 0·09 3·9 –1·2, 9·2 0·13 3·4 1·17, 5·64 69·51
Non-core sweet drinks (excluding juices) 1·4 –2·9, 5·9 0·51 1·3 –3·2, 5·8 0·55 0·28 –0·37, 0·94
Non-core sweet drinks (juices) –1·9 –6·0, 2·2 0·35 –2·2 –6·4, 1·9 0·29 0·31 –0·22, 0·94
Non-core sweet snacks 1·8 0·1, 3·4 0·03 1·8 0·03, 3·6 0·04 0·13 –0·29, 0·54
Non-core savoury snacks –0·1 –2·3, 2·0 0·92 0·1 –2·1, 2·4 0·90 –0·27 –0·8, 0·25
Take-away foods‡ 0·6 –0·02, 1·3 0·05 0·6 –0·04, 1·3 0·06 0·08 –0·12, 0·28
* Coefficient values taken from stratified regression model (no interaction term included).
† Intake was measured in g or ml per d for children and serves per d for fathers.
‡ Take-away foods measured in occasions for fathers.
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Intake was measured in grams/ml per day for children and serves per day for fathers 
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   Fruits  3.5 (1.3)  3.6 (1.2)  3.2 (1.3)  3.5 (1.2)  3.4 (1.2)  3.4 (1.1)  3.5 (1.3) 
   Vegetables  4.4 (1.2)  4.5 (1.1)  4.4 (1.4)  4.6 (1.3)  4.2 (1.1)  4.3 (1.2)  4.5 (1.2) 
   Sweet drinks (excl. juices)  0.3 (0.7)  0.4 (0.7)  0.6 (0.9)  0.3 (0.6)  0.6 (0.8)  0.5 (0.7)  0.4 (0.8) 
   Sweet drinks (juices)  0.5 (0.5)  0.4 (0.6)  0.3 (0.4)  0.5 (0.6)  0.4 (0.4)  0.4 (0.6)  0.4 (0.4) 
   Sweet snacks  1.0 (0.8)  1.0 (0.8)  1.0 (0.9)  1.0 (0.7)  1.1 (0.9)  1.0 (0.7)  1.1 (0.9) 
   Savoury snacks  0.7 (0.5)  0.7 (0.4)  0.7 (0.4)  0.7 (0.4)  0.7 (0.4)  0.8 (0.5)  0.7 (0.4) 
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Abstract
Objective: To examine associations between dietary intakes of fathers and their
children at child age 20 months, 3·5 years and 5 years, and to determine if fathers’
intake predicts change in children’s intake between 20 months and 3·5 and 5 years
of age.
Design: The diets of fathers and their ﬁrst-born children participating in the
longitudinal Melbourne Infant Feeding Activity and Nutrition Trial (InFANT)
Program were assessed using FFQ and three 24 h recalls, respectively.
Setting: Sixty-two pre-existing ﬁrst-time parent groups were selected from fourteen
local government areas within a 60 km radius of Deakin University Burwood,
Victoria, Australia.
Subjects: Fathers and their ﬁrst-born children at 20 months (n 317), 3·5 years
(n 214) and 5 years of age (n 208).
Results: Positive associations were found between fathers’ and children’s intakes of
fruit and sweet snacks at 20 months (P= 0·001) and 5 years of age (P= 0·012).
Fathers’ intake at child age 20 months was associated with change in children’s
intake for fruit, sweet snacks and sugar-sweetened beverages between child age
20 months and 3·5 years, and for sweet snacks and sugar-sweetened beverages
between child age 20 months and 5 years (all P< 0·05). After adjustment for
maternal intake, fathers’ intake of sweet snacks remained a predictor of change in
children’s sweet snack intake between 20 months and 3·5 years of age (P= 0·03).
Conclusions: Associations between the dietary intakes of fathers and their children
commence at a young age and continue through early childhood. Fathers should






The dietary intakes of many young children are
considered suboptimal, with low fruit and vegetable intakes
and high intakes of nutrient-poor, energy-dense foods(1,2).
There is evidence that suggests this is the case even in
children under the age of 5 years(3,4). Accumulating
evidence indicates that poor dietary behaviours of young
children often lead to overweight and obesity in later
childhood and have adverse health consequences in
adolescence and adult life(5). Early childhood is a period
when children learn about food and when their dietary
patterns and preferences are formed(6–9). Consequently
this period has a strong inﬂuence on lifetime dietary
intake(10–12). While the inﬂuence of parents on young
children’s diets is considered pivotal, few studies investi-
gating parent–child dietary intakes have been undertaken
in children under the age of 5 years(13). Furthermore,
research in this area is heavily focused on maternal
inﬂuences and rarely considers the role of fathers(14–16).
A recent systematic review and meta-analysis by Wang
and colleagues on the similarities between the diets of
children and their parents found that only one-quarter of
the twenty-four included papers contained father-speciﬁc
analyses(13). Of those, only one included children under
the age of 5 years; that by Beydoun and Wang, who
reported in a US sample of 1473 households that
fruit intakes were correlated between parents and their
2–10-year-old children(17). Similarly, Rasmussen and
colleagues noted that just eleven of ninety-eight papers
included in their review of the determinants of children’s
and adolescents’ fruit and vegetable consumption
considered fathers’ fruit intake. All eleven papers reported
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analyses conducted, thus limiting the ability to fully assess
any paternal inﬂuences separately(15).
Among the few studies pertaining to the relationships
between children’s and fathers’ diets, Harris and Ramsey
reported positive associations between African-American
fathers’ (including stepfathers and grandfathers) and their
children’s (3–13 years) intakes of fruits, vegetables
and sweetened beverages(18). Additionally, Robinson and
colleagues reported positive correlations between the
dietary intakes of fathers and children for fruit and
grains(19), while Hall and colleagues reported moderate to
strong positive correlations between the dietary intakes of
fathers and children for fruit, cookies and potato chips(20).
Both the Robinson and Hall studies were conducted
among children of primary school age and in all the
aforementioned studies the relationships reported did not
adjust for maternal dietary intakes.
Although limited in number and scope, these studies
collectively suggest that fathers’ eating behaviours can
inﬂuence their children’s eating behaviours. Whether the
diets of fathers and their children are independent of
maternal inﬂuences is unknown. To address this evidence
gap, the present study aimed to investigate the cross-
sectional associations between the dietary intakes of
fathers and their children at child age of 20 months,
3·5 years and 5 years. It also investigated whether fathers’
dietary intake is a predictor of the change in children’s
dietary intakes between 20 months and 3·5 and 5 years
of age.
Materials and methods
Study design and sample
The Melbourne Infant Feeding Activity and Nutrition Trial
(InFANT) Program was a cluster-randomized controlled
trial undertaken within pre-existing ﬁrst-time parent
groups and has been described in detail elsewhere(21,22).
Using a two-stage random sampling design, sixty-two ﬁrst-
time parent groups were selected from fourteen local
government areas (across areas of all socio-economic
position) within a 60 km radius of the research centre
(Deakin University in Burwood, Victoria, Australia).
Groups that consented to participate were randomly
allocated to either the intervention or control arm.
Inclusion criteria were a minimum of eight parents in the
groups consenting to participate (or six parents in groups
situated in areas of low socio-economic position) and
English literacy.
Exclusion criteria for the study included not ﬁrst-time
parents (n 14), single-parent families (n 8), father as main
caregiver (n 1), same-sex couple (n 1) and families where
fathers did not complete the baseline questionnaire (n 58).
The sample available at baseline consisted of 460 fathers.
Follow-up dietary data were missing for 143 to 252 fathers
depending on the time point considered, thus the ﬁnal
sample consisted of 317 fathers at child age 20 months,
214 fathers at child age 3·5 years and 208 fathers at child
age 5 years. To minimize the effect of missing data,
analyses were conducted on the available sample at
each time point.
The Deakin University Human Research Ethics
Committee and the Victorian Government Department
of Human Services, Ofﬁce for Children, Research
Coordinating Committee approved the Melbourne InFANT
Program. All participants provided informed written
consent.
Measures
Fathers’ and mothers’ dietary data were collected at
baseline (child age 3 months) and at child age approxi-
mately 20 months, 3·5 years and 5 years using the
previously validated(23) Cancer Council Victoria FFQ. This
is an updated version of the semi-quantitative FFQ
developed speciﬁcally for the Melbourne Collaborative
Cohort Study(24). Fathers and mothers were asked
independently to indicate on average how often they had
consumed ninety-eight food items over the preceding
12 months, selecting one of ten response options ranging
from ‘never’ to ‘three or more times per day’. An additional
question was included in the FFQ relating to the amount of
diet and non-diet soft drinks consumed (glasses/d). These
data were then converted into daily frequencies according
the Cancer Council Victoria protocol. Demographic and
socio-economic variables included fathers’ age, country of
birth, marital status, employment status, education level
and main language spoken at home. Self-reported weight
and height data were collected, with BMI calculated as
[weight (kg)]/[height (m)]2.
The dietary intakes of participating children were
assessed by trained nutritionists over two or three
non-consecutive days including one weekend day when
children were approximately 20 months, 3·5 years and
5 years of age; three days of data were available for 97%
of the study sample. This was performed through a
telephone-administered multi-pass 24 h recall with the
primary caregiver(25,26). To assist in the assessment of
foods and drinks considered difﬁcult to quantify, purpose-
designed booklets were provided to parents. The booklets
included examples of measures and photographs of
common portion sizes adapted to the child’s age. Images
of cups, spoons, bowls and drink containers were inclu-
ded in the booklets and were used with permission from
the food model booklet produced for the 2007 Australian
Children’s Nutrition and Physical Activity Survey(27).
Dietary outcome variables assessed here were those
reported in the primary outcome paper for the present
study(22). These included the average daily intake (in g/d
for children and servings/d for fathers and mothers) of
fruit (excluding juice), vegetables, non-core sweet snacks
(e.g. chocolate, candy, cakes), non-core savoury snacks
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(reported as occasions/d for fathers and mothers), juices
and sugar-sweetened beverages (SSB)(22).
Statistical analyses
Linear regression analyses were used to assess cross-
sectional associations between children’s and fathers’ fruit,
vegetable, non-core snack, juice and SSB intakes at child
age 20 months, 3·5 years and 5 years. Linear regression
was also used to examine the associations between
fathers’ intake at child age 20 months and change in child
intake between 20 months and both 3·5 and 5 years of age.
These models included child intake at age 20 months as a
covariate in order to model the change(28). As there were
no differences in the dietary intakes of fathers between the
intervention and control groups(29), data from both groups
were pooled at each time point. Further linear regression
analyses of the change in mean intakes of fathers’ diets
indicated that fathers’ intakes remained unchanged over
time (P> 0·05). Primary analyses were adjusted for inter-
vention status and clustering by ﬁrst-time parent group,
with additional analyses also adjusted for maternal dietary
intake. Collinearity between mothers’ and fathers’ dietary
intakes was assessed by calculating the variance inﬂation
factor using the Stata command estat vif. Demographic
variables were compared between responders (at child
age 20 months) and non-responders (at child age 5 years)
using t tests and χ2 analyses where appropriate. The
signiﬁcance level was set at 5%. Analyses were conducted
using the statistical software package Stata release 12.
Results
Demographic characteristics for fathers participating in the
present study at each time point are presented in Table 1.
Mean paternal age was 35·7 years at child age 20 months
increasing to 38·9 years at child age 5 years. Mean paternal
BMI decreased from 27·9 kg/m2 at child age 20 months to
27·1 kg/m2 at child age 5 years. English was the main
language spoken at home with the majority of the sample
born in Australia. At child age 20 months, 55·9% of fathers
were non-university educated, which decreased to 45·7% at
child age 5 years. The demographic characteristics of the
fathers lost to follow-up at child age 5 years were not
signiﬁcantly different from those of fathers retained in the
study other than for country of birth. A greater percentage of
Australian-born participants were lost to follow-up between
child age 20 months and 5 years (46% v. 32%, P= 0·03).
Table 2 presents fathers’ and children’s dietary intakes.
In cross-sectional analyses, positive associations were
found between fathers and children for fruit and sweet
snack intakes at 20 months and 5 years of age, with the
strength of the association for both variables increasing
between both these time points (Table 3). The strength of
the association also increased markedly between child age
20 months and 5 years for intake of vegetables, SSB and
juices (Table 3). Following additional adjustment for
maternal intake, only the observed associations for fruit and
sweet snack intakes at child age 20 months remained
positive (Table 3). In further analyses stratiﬁed by child sex,
the only association observed was between fathers and
20-month-old girls for fruit (results not shown). Collinearity
between maternal and paternal intakes for fruit and sweet
snack intakes was insigniﬁcant with a variance inﬂation
factor of 1·09 and 1·08, respectively(30). The mean variance
inﬂation factor for all variables in each model was 1·06.
As fathers’ intakes remained unchanged over time,
fathers’ intakes at child age 20 months were used as a
potential predictor for change in child intake at child age
3·5 years and 5 years. Child intake at age 20 months was
included in the model in order to model the change
(Table 4). Fathers’ intake at child age 20 months was
predictive of the increase in children’s intake between















Table 1 Fathers’ characteristics at child age 20 months, 3·5 years and 5 years, Melbourne Infant Feeding Activity and Nutrition Trial
(InFANT) Program
Child age
Fathers’ characteristic 20 months (n 317)* 3·5 years (n 214)* 5 years (n 208)*
Age (years), mean 35·7 37·6 38·9
SD 4·9 4·8 4·5
BMI (kg/m2), mean 27·9 27·4 27·1
SD 5·4 4·3 4·0
BMI category (%)
Healthy weight (≤24·99 kg/m2) 32·3 32·7 30·9
Overweight (>24·99–29·99 kg/m2) 43·4 48·8 48·5
Obese (≥30·00 kg/m2) 24·3 18·5 20·6
Education level (%)
University 44·1 51·4 54·3
Country of birth (%)
Australia 78·5 75·7 74·5
Language spoken at home (%)
English 97·4 97·6 97·0
*n for each time point is for dietary intake data.
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snacks. Fathers’ intake at child age 20 months was also
predictive of an increase in children’s intake between
20 months and 5 years of age for SSB and sweet snacks.
These associations were only mildly attenuated after
adjustment for mothers’ intake (Table 4). The relationship
between fathers’ intake and increase in child intake of
vegetables and juices (but not fruit) was stronger at 5 years
than at 3·5 years. No evidence of any association between
fathers’ intake and change in children’s intake of savoury
snacks and takeaway foods was observed at any time point.
Discussion
The current ﬁndings suggest that fathers’ diets are asso-
ciated with the early-life development of children’s diets.
Our observation of cross-sectional associations between
fathers’ and children’s fruit intakes at 20 months and
5 years of age supports ﬁndings from previous studies in
older children. For example, Robinson and colleagues
reported moderate positive correlations for fruit intake
between Australian fathers and their children aged
8–12 years(19), while Beydoun and Wang reported
children’s fruit intake was associated with parental fruit
intake for both age subgroups analysed in their study
of US families (2–10 years and 11–18 years)(17). The
associations between fathers’ and children’s fruit and
sweet snack intakes were maintained at child age
20 months even when adjusting for maternal intake.
Associations between the dietary intakes of both mother/
father and mother/child pairs have been demonstrated















Table 2 Fathers’ and children’s intakes at child age 20 months, 3·5 years and 5 years, Melbourne Infant Feeding Activity and Nutrition Trial
(InFANT) Program
Child age
20 months (n 317) 3·5 years (n 214) 5 years (n 208)
Food group Mean SD Mean SD Mean SD
Father (servings/d)†
Fruits 3·5 1·2 3·4 1·2 3·6 1·2
Vegetables 4·4 1·2 4·4 1·2 4·4 1·2
SSB (excl. juices) 0·4 0·7 0·5 1·1 0·3 0·6
Juices 0·4 0·5 0·4 0·5 0·3 0·4
Sweet snacks 1·0 0·8 1·1 0·9 1·0 0·9
Savoury snacks 0·7 0·4 0·3 0·3 0·7 0·4
Takeaway foods* 7·9 2·1 8·1 2·0 7·8 1·9
Child (g/d)
Fruits 163·6 88·9 206·4 114·8 207·8 112·9
Vegetables 99·1 68·2 98·6 79·5 126·8 92·4
SSB (excl. juices) 3·9 31·0 19·7 60·1 23·5 51·7
Juices 9·3 29·9 32·8 69·0 39·6 76·3
Sweet snacks 12·8 14·7 42·3 33·1 45·2 35·2
Savoury snacks 4·9 8·6 26·0 28·5 32·4 28·4
Takeaway foods 4·6 12·7 6·5 15·5 7·8 19·8
SSB, sugar-sweetened beverages.
*Takeaway foods measured in occasions/d (not servings/d) for fathers.
†Change in mean intake of father unchanged from 20 months to 5 years (P> 0·05).
Table 3 Cross-sectional associations between fathers’ and children’s dietary intakes* at child age 20 months, 3·5 and 5 years, unadjusted†
and adjusted for maternal intake‡, Melbourne Infant Feeding Activity and Nutrition Trial (InFANT) Program
20 months 3·5 years 5 years
Unadjusted† Adjusted‡ Unadjusted† Adjusted‡ Unadjusted† Adjusted‡
Food group β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI
Fruits 11·5 4·7, 18·2 9·7 2·6, 16·7 11·8 −1·3, 24·9 6·8 −6·7, 20·3 21·4 4·9, 37·9 12·2 −3·6, 27·9
Vegetables 4·9 −0·9, 10·7 3·9 −1·2, 9·2 −0·5 −11·5, 10·4 −3·0 −13·5, 7·4 12·1 −0·5, 24·6 4·6 −7·5, 16·7
SSB (excl. juices) 1·4 −2·9, 5·9 1·3 −3·2, 5·9 4·8 −7·0, 16·7 4·4 −6·4, 15·3 13·7 −2·5, 30·0 8·0 −3·8, 19·9
Juices −1·9 −6·0, 2·2 −2·2 −6·4, 1·9 9·2 −9·7, 28·2 −0·6 −24·5, 23·3 21·9 −2·7, 46·7 3·2 −23·1, 29·6
Sweet snacks 1·8 0·1, 3·4 1·8 0·04, 3·6 1·7 −3·2, 6·8 −0·2 −5·3, 4·9 5·3 1·7, 8·9 3·1 −0·7, 6·9
Savoury snacks −0·1 −2·3, 2·0 0·1 −2·1, 2·4 9·1 −3·2, 21·4 10·1 −2·9, 23·2 −1·8 −9·4, 5·7 −0·9 −8·7, 6·9
Takeaway foods§ 0·6 −0·02, 1·3 0·6 −0·04, 1·3 0·01 −0·9, 1·0 −0·3 −1·4, 0·8 0·2 −0·7, 1·3 0·5 −0·5, 1·5
SSB, sugar-sweetened beverages.
*Intake was measured in g/d or ml/d for children and servings/d for fathers.
†Unadjusted analysis did adjust for intervention status and clustering.
‡Adjusted analysis indicates additional adjustment for maternal intake.
§Takeaway foods measured in occasions/d (not servings/d) for fathers.
4 AD Walsh et al.
102
associations independent of maternal intake has important
implications for the design and delivery of future
family-based dietary interventions. Possible mechanisms
by which fathers inﬂuence the dietary intakes of
young children may be role modelling(9,33) or food
availability(15,34); however, these mechanisms have been
studied primarily in the context of maternal inﬂuences in
older children, with more research required in the context
of paternal inﬂuences in young children.
When considering fathers’ fruit intake at child age
20 months as a predictor of the change in child fruit intake,
our observation that it was associated with change in child
intake between 20 months and 3·5 years of age adds to the
current body of literature regarding the inﬂuence of fathers
on children’s dietary behaviours. Combined with the
results from both the Robinson and Beydoun studies, our
results indicate that the association between fathers’
and children’s fruit intake commences in early life.
This association in very early childhood may also be
predictive of the change in fruit intake throughout the
pre-school years.
The observation that fathers’ SSB intake at child age
20 months inﬂuences change in children’s SSB intake
between the age of 20 months and both 3·5 years and
5 years is important given that early-life consumption of
SSB has been shown to be a strong predictor of SSB
consumption in childhood(35). Park and colleagues, in
their analysis of 1333 US children, reported that a child’s
SSB intake during infancy signiﬁcantly increased the
likelihood of SSB consumption at age 6 years(35). The
consequences of SSB intake during very early childhood
on later childhood have also been reported. For example,
Pan and colleagues reported that obesity in childhood
(at age 6 years) was 71% higher in children who
consumed SSB during infancy(36). Additionally, a review
by Zheng and colleagues described an association
between SSB substitution with alternative beverages (milk
and low-energy beverages) and long-term lower weight
gain in children and adolescents between 8 and 18 years
of age(37). Coupled with the longitudinal relationships
reported in both the Park and Pan studies, our ﬁndings
suggest that fathers may provide a possible avenue for
intervention with respect to SSB intake in childhood. For
example, interventions could include a focus on reducing
fathers’ SSB intake prior to the establishment of early
childhood dietary intakes. Additionally, in the case of
children of primary-school age, interventions could focus
on replacing fathers’ SSB intake with suitable, lower-
energy beverages such as water.
Our observation of cross-sectional associations between
fathers’ and children’s sweet snack intakes at child age
20 months and 5 years is of concern. Also of concern is
fathers’ sweet snack intake at child age 20 months inﬂu-
encing the increase in children’s sweet snack intake
between the age of 20 months and both 3·5 years and
5 years. Importantly, the inﬂuence of the change to
3·5 years was independent of mothers’ intake. It is thought
that rapid weight gain in early childhood is an important
contributor to childhood weight status(38) and subsequent
child/adolescent health(39). In their longitudinal study of
over 230 UK children, Gardner and colleagues measured
the weight of participants at birth and at 5 and 9 years of
age. They found that most prepubertal weight gain occurs
prior to the age of 5 years(38). Coupled with the established
high intakes of nutrient-poor, energy-dense foods in
children(1,2) and the accumulating evidence that the
dietary behaviours of young children impact health
consequences in later life(5), our ﬁndings suggest that
fathers may have an independent impact on this key
source of energy-dense snacks during early childhood and
that interventions aimed at inﬂuencing the establishment
of young children’s dietary behaviours involving fathers
are warranted.
Our investigation was novel in its focus on fathers and
young children’s dietary relationships. Study strengths
were the inclusion of both cross-sectional and longitudinal
data, the sampling of fathers across all socio-economic















Table 4 Associations between fathers’ dietary intake at 20 months and change in children’s dietary intakes* between child age 20 months
and both 3·5 years and 5 years†, Melbourne Infant Feeding Activity and Nutrition Trial (InFANT) Program








Food group β 95% CI β 95% CI β 95% CI β 95% CI
Fruits 13·3 1·0, 25·6 5·7 −6·4, 17·8 6·1 −3·8, 16·2 2·2 −7·9, 12·4
Vegetables 4·0 −1·9, 10·0 0·5 −5·6, 6·5 9·7 −1·6, 21·1 5·3 −8·3, 18·9
SSB (excl. juices) 29·5 0·1, 58·8 25·3 −8·3, 59·0 43·7 2·9, 84·4 39·1 −6·1, 84·5
Juices −5·3 −21·2, 10·6 −7·6 −25·3, 9·9 20·4 −3·3, 44·1 13·5 −12·8, 40·0
Sweet snacks 4·3 1·2, 7·4 4·5 1·3, 7·6 3·5 0·4, 6·7 2·9 −0·4, 6·3
Savoury snacks −3·0 −6·0, 0·0 −3·1 −6·5, 0·3 −2·3 −6·3, 1·6 −2·1 −6·2, 1·8
Takeaway foods‡ 1·0 −0·9, 2·9 0·7 −1·4, 2·8 1·3 −0·3, 2·9 0·8 −0·8, 2·5
SSB, sugar-sweetened beverages.
*Intake was measured in g/d or ml/d for children and servings/d for fathers.
†All variables adjusted for intervention status, clustering and child intake at 20 months.
‡Takeaway foods measured in occasions/d (not servings/d) for fathers.
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three 24 h dietary recalls, which is considered the best-
practice diet data collection method for children. There
were some limitations to the study that should also be
noted. The number of participants lost to follow-up may
have impacted the strength of the current ﬁndings. While
the characteristics of fathers across all time points
remained relatively stable, a larger proportion of partici-
pants with a higher education level (at child age
20 months) were retained at child age 5 years, which
may limit generalizability. Additionally, while a larger
proportion of Australian-born participants were lost to
follow-up at child age 5 years, the sample was still majority
Australian-born, thus limiting generalizability across
different cultures. The sample size may have also limited
the sex-speciﬁc analysis. Dietary data were self-reported
for fathers and proxy-reported for children (by mothers)
and may be susceptible to social desirability bias.
However, since the focus of the study is the relationship
between father and child data, these relationships should
still be apparent even in the presence of a biased data
collection method such as an FFQ. A potential further
limitation relates to the generalizability of these ﬁndings
involving ﬁrst-born children to associations between
fathers and their subsequent children.
Conclusion
Our results show associations between fathers’ and
children’s fruit and sweet snack intakes at 20 months and
5 years of age. Our results also demonstrate clear
associations between fathers’ intakes of SSB and sweet
snacks and change in infant SSB and sweet snack
consumption between 20 months and both 3·5 and 5 years
of age. These associations were only mildly attenuated
after adjustment for mothers’ intake, suggesting an
independent effect of fathers’ diet on consumption of
these foods by their children. This is, to our knowledge,
the ﬁrst time this has been reported in father–child dyads
involving children under 5 years of age and adds to the
limited literature on the relationship between the diets of
children and their fathers. The associations observed in
our study demonstrate the potential importance of
including fathers in interventions that aim to inﬂuence the
development of children’s diets.
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Associations between the physical activity
levels of fathers and their children at
20 months, 3.5 and five years of age
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Abstract
Background: Early childhood (under five years of age) is a critical developmental period when children’s physical
activity behaviours are shaped and when physical activity patterns begin to emerge. Physical activity levels track
from early childhood through to adolescence with low levels of physical activity associated with poorer health. The
aims of this study were to examine cross-sectional and longitudinal associations between the physical activity levels
of fathers and their children at the ages of 20 months, 3.5 and 5 years, and to investigate whether these
associations differed based on paternal body mass index (BMI) and education.
Methods: The Melbourne Infant Feeding Activity and Nutrition Trial (InFANT) Program was a cluster randomized-
controlled trial delivered to pre-existing first-time parent groups. Physical activity levels of fathers and their first-born
children were assessed using the Active Australia Survey and ActiGraph accelerometers respectively. Cross-sectional
associations between father and child physical activity behaviours were assessed at each time point. Longitudinal
associations between father and child physical activity were also investigated from child age 20 months to both 3.5
and 5 years. Additional stratified analyses were conducted based on paternal BMI and paternal education as a proxy
for socioeconomic position (SEP). Data from the control and interventions groups were pooled and all analyses
adjusted for intervention status, clustering by first-time parent group and accelerometer wear time.
Results: Physical activity levels of fathers and their children at child age 20 months were not associated cross-sectionally
or longitudinally at child age 3.5 and 5 years. Positive associations were observed between light physical activity of
healthy weight fathers and children at age 3.5 years. Inverse associations were observed for moderate/vigorous physical
activity between fathers and children at age 5 years, including between overweight/obese fathers and their children at
this age in stratified analyses.
Conclusions: There were no clear associations between the physical activity of fathers and children. Future research
should include the use of more robust measures of physical activity among fathers to allow in-depth assessment of their
physical activity behaviours. Investigation of well-defined correlates of physical activity in young children is warranted to
confirm these findings and further progress research in this field.
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Early childhood (under 5 years of age) is a critical develop-
mental period when children’s physical activity behaviours
are shaped and when physical activity patterns begin to
emerge [1]. Physical activity levels track from early child-
hood through to adolescence [2] with low levels of phys-
ical activity associated with poorer health including
increased coronary heart disease risk [3] and increased
adiposity [4, 5]. Despite the commonly held perception
that young children are innately active [6], evidence,
although varied, suggests that many young children fail to
meet physical activity guidelines [7]. Additionally, physical
activity levels have been reported to decline over time
with this decline beginning prior to adolescence [8].
Collectively this demonstrates the importance of under-
standing not only the level of physical activity in young
children, but also the potential influences on physical
activity over time.
Parent and child physical activity levels have consistently
been reported to be positively associated from pre-school
age [9–13] through to adolescence [14–17]. However,
studies that specifically consider the relationships between
parents and pre-school children’s physical activity do not
commonly assess fathers’ influence separately, or when
fathers are included, they are in the minority (or results
are pooled). It is therefore currently difficult to accurately
determine associations between fathers and their young
children’s physical activity. In their review of the correlates
of pre-school children’s physical activity, Hinkley and col-
leagues noted that more active parents tended to have
more active children [9]. However, only one of the 24 in-
cluded articles examined the independent influence of fa-
thers’ physical activity levels, that of Moore and colleagues
who observed that 4 to 7 year old children of active fathers
were 3.5 times more likely to be active than children with
inactive fathers [13]. It is also worth noting that two
studies in the review examined the association between
paternal BMI and pre-school children’s physical activity,
finding an inverse association [18, 19].
A subsequent review by Bingham and colleagues [20],
included an additional five studies that investigated pa-
ternal influences on children’s physical activity separately
to maternal influences. Taylor and colleagues, in their
longitudinal study of 244 pre-school children and their
parents, reported that parental activity (mothers and fa-
thers) was weakly positively correlated with the activity
of their three and four-year-old children. After adjust-
ment for confounders (sex, weight status and awake time
of child and mothers’ activity), only fathers’ activity
remained as a predictor of child activity [21]. Work by
Yamamoto and colleagues [22] (n = 649) and Vorwerg
and colleagues [23] (n = 92) investigated associations
between fathers’ BMI and preschool children’s physical
activity with neither study reporting any associations.
This is in contrast to early work by Sallis and colleagues
who observed an inverse association between fathers’
BMI and child moderate physical activity [19] and Finn
and colleagues, who, in their cross-sectional work in-
vestigating factors associated with U.S preschool chil-
dren’s physical activity, also described an inverse
relationship between paternal BMI and child daily
activity counts [18].
Work by Beets and colleagues examined the effect of
father-child involvement and neighbourhood characteris-
tics with young children’s (n = 10,694) physical activity.
They described positive associations with between chil-
dren’s physical activity and father-child time and children’s
physical activity and family time undertaking sport to-
gether [24]. Lastly, Burgi and colleagues, in their investiga-
tion of associations between parental education, parental
work status and children’s physical activity, (n = 542) ob-
served no differences in child physical activity irrespective
of paternal (and maternal) education or paternal work sta-
tus [25]. This is in contrast to work by Yang and col-
leagues, who, in their longitudinal investigation of SEP as
a predictor of children’s physical activity, observed that 9
year-old boys whose fathers were more highly educated
participated in more sport than children of lesser educated
fathers [26].
Since the Hinkley and Bingham reviews, a small num-
ber of further studies have been published on the topic
of physical activity in fathers and their young children.
Cantell and colleagues, in their study of the physical ac-
tivity relationships between 54 Canadian pre-school chil-
dren and their parents, described significant positive
associations between fathers’ and children’s weekend
physical activity [27]. Vollmer and colleagues also re-
ported positive associations between paternal and child
vigorous physical activity in their cross-sectional study
of 150 U.S fathers of preschool children [28]. The lim-
ited number of these studies precludes firm conclusions
about the associations between the physical activity
levels of fathers and their young children independent of
maternal influences being drawn.
As children’s physical activity begins to decline from
around school entry age, [8] exploration of individual
parental (i.e. mother and father) influences on the phys-
ical activity of younger children is particularly important.
The level of parental influence on child behaviours dif-
fers markedly between the preschool and school years.
Exploration of the determinants of pre-school physical
activity, including the relationship with SEP and parental
body weight, may lead to recognition of which families
are at increased risk of their children not meeting physi-
cal activity guidelines and the subsequent influence on
poorer health outcomes. In turn this may contribute to a
better understanding of what families need so as to en-
courage physical activity in their young children.
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The present study aimed to examine whether fathers’
physical activity levels were associated cross-sectionally
with the physical activity levels of their children at
20 months, 3.5 and 5 years of age. It also examined lon-
gitudinal associations between father’s physical activity
when children were 20 months old and their children’s
physical activity between child age 20 months and both
3.5 and 5 years. Finally, whether these associations dif-
fered based on fathers’ education (as a proxy for SEP) or
BMI was also assessed.
Methods
Study design
The Melbourne Infant Feeding, Activity and Nutrition
Trial (InFANT) Program (ISRCTN81847050, registered
7 January 2008) was a cluster-randomized controlled
trial (RCT) of a child obesity prevention intervention
undertaken within pre-existing groups of first time par-
ents, which has been described in detail previously [29,
30]. Briefly, a two-stage random sampling design was
used involving 62 groups of first-time parents that were
selected from 14 local government areas (across all
socio-economic areas) within a 60 km (37 mile) radius
of Deakin University in Burwood, Victoria, Australia.
Random allocation to either control or intervention
arms occurred for consenting groups. Inclusion criteria
were English literacy and a minimum of eight parents in
the consenting groups (or six parents in low socio-
economic position area groups).
Study sample
Exclusion criteria for this study included single parent
families (n = 8), non-first time parents (n = 14), same
sex couples (n = 1), and families where fathers did not
complete a questionnaire at baseline (n = 58). The base-
line sample consisted of 418 father-child dyads. Depending
on the time point considered, follow-up physical activity
data were absent or insufficient for 135–232 fathers and
122–284 children did not meet the minimal accelerometer
wear-time criteria. Consequently, the final sample com-
prised 282 father-child dyads at child age approximately
20 months, 133 father-child dyads at child age 3.5 years
and 140 father-child dyads at child age 5 years. To
minimize the effect of any missing data, analyses were per-
formed on the available sample at each time point. Physical
activity levels of fathers and children in the intervention
and control arms displayed no difference at any time point,
and as such, data at each time point were pooled with ana-
lyses controlled for intervention status.
The Melbourne InFANT Program received approval
from the Deakin University Human Research Ethics
Committee (approval number: 175–2007) and the
Victorian Government Department of Human Services,
Office for Children, Research Coordinating Committee
(approval number: CDF/07/1138). All participating fami-
lies provided informed written consent.
Measures
Fathers’ physical activity was reported for the previous
week using the Active Australia Survey [31] at child age
approximately 20 months, 3.5 and 5 years. The Active
Australia Survey has been used in a number of popula-
tion surveys in Australia and has been found to be suit-
able for use in self-administered format exhibiting
reliability coefficients for time in each domain of physi-
cal activity from 0.56–0.64 and correlation between self-
reported physical activity and accelerometer data for
duration of MVPA of 0.52 [32]. Light physical activity
was reported as duration of walking either for recre-
ation, exercise or transport. Moderate physical activity
was reported as duration of activities such as gentle
swimming, social tennis and golf. Vigorous physical ac-
tivity was reported as duration of vigorous gardening/
heavy work that caused heavy breathing as well as dur-
ation of vigorous activities such as jogging, cycling and
competitive tennis. Active Australia Survey standard
scoring instructions were followed; duration for moder-
ate and vigorous activity were summed and truncated at
840 min (14 h)/week where summed values exceeded
this [31].
Physical activity of participating children was mea-
sured with ActiGraph accelerometers using 15 s epochs
(Model GT1M; Pensacola, FL), when children were ap-
proximately 20 months, 3.5 and 5 years of age. The ac-
celerometers were fitted to the children at all time
points by trained researchers. Parents were provided
with written and verbal instructions on care and how to
refit the monitors on their child. Children wore the ac-
celerometers over their right hip during all waking hours
for 7 days, except when swimming and bathing. Non-
wear time was considered to have occurred when there
was 20 min of consecutive zero counts [33]. Previous
work by Hnatiuk and colleagues determined that 4 days
of monitoring was required to reliably estimate toddlers’
light physical activity (LPA) and moderate to vigorous
physical activity (MVPA) [34]. A measurement day was
considered valid when children recorded counts for
444 min, which represents non-missing counts for at
least 80% of a standard measurement day [33]. Conse-
quently, four valid days of data, including one weekend
day, was set as the inclusion criterion for assessment of
physical activity levels of children in this study. Acceler-
ometer data were downloaded using ActiLife Software.
Cut points of ≤100, 101–2292 and >2293 counts per mi-
nute (CPM) were used to determine daily time spent in
sedentary activity, LPA and MVPA respectively [35].
These cut-points were initially validated for use in 5–8 year
olds, [35] and have subsequently been shown to be
Walsh et al. BMC Public Health  (2017) 17:628 Page 3 of 8
112
acceptable for use in preschool-aged children [36]. While
not validated in toddlers, similar cut-points (>2340) have
been shown to have a mean difference of 1.4 min MVPA
when compared with observed behaviour, underestimat-
ing physical activity [37]. The same cut-points were
used at each age to allow comparison across all ages.
Physical activity data for fathers were non-normally dis-
tributed at all times points for LPA and normally dis-
tributed at all time points for MVPA. Physical activity
data for children were normally distributed at all time
points for both LPA and MVPA.
Fathers’ demographic and socio-economic variables
included education level (university education vs non-
university education); weight; height; age; country of
birth; and main language spoken at home. Weight and
height data were self-reported with body mass index (BMI)
calculated as weight (kg)/height (m2). Paternal BMI was
dichotomised into healthy weight (BMI ≤ 24.99 kg/m2) and
overweight/obese (BMI ≥ 24. 99 kg/m2) [38]. Paternal
education was used as a proxy for SEP and was col-
lapsed into two groups (university education vs. non-
university education) [39].
Statistical analyses
Cross-sectional and longitudinal associations between
fathers’ and children’s physical activity levels at child age
20 months, 3.5 years and 5 years were measured using
linear regression analyses. Primary analyses were ad-
justed for accelerometer wear time, intervention status
and clustering by first-time parent group by using the
vce (cluster) command in Stata. Additional regression
analyses were undertaken, stratified by paternal BMI
and education level. Subsequent analyses adjusting for
maternal physical activity were performed but as the re-
sults were similar to unadjusted analyses, these have
not been presented. A comparison of demographic vari-
ables between questionnaire responders (at child age
20 months) and questionnaire non-responders (at child
age 5 years) occurred using t tests and χ2 analyses. Sig-
nificance level was set at 5%. Analyses were conducted
using Stata software (release 14; StataCorp LP, College
Station, TX, USA).
Results
Demographic characteristics, at each time point, for par-
ticipating fathers in this study are presented in Table 1. At
child age 20 months, mean paternal age was 35.8 years;
mean paternal BMI was 27.9 kg/m2; 59.1% of fathers were
non-University educated; the majority of the sample were
Australian born and English was the main language
spoken at home. No significant differences existed
between the demographic characteristics of fathers lost
to follow-up at child age 5 years when compared to
those fathers retained in the study. Mean paternal LPA
was 24.7, 21.1 and 26.9 min per day at child age
20 months, 3.5 and 5 years respectively. Mean paternal
MVPA at the same time points was 41.1, 43.6 and
48.5 min per day respectively. Mean child LPA was
248.7, 274.1 and 276.3 min per day at child age
20 months, 3.5 and 5 years respectively. Mean child
MVPA at the same time points was 26.4, 42.7 and
52.2 min per day respectively.
In cross-sectional analyses, fathers’ and children’s
physical activity levels (both LPA and MVPA) were not
associated at child age 20 months and 3.5 years, however
an inverse association was observed between fathers’ and
children’s MVPA at child age 5 years (Table 2). No asso-
ciations were observed between fathers’ and children’s
physical activity levels longitudinally. Associations be-
tween paternal physical activity and children’s physical
activity stratified by paternal BMI and education are pre-
sented in Table 3. There were no associations observed
between fathers’ and children physical activity levels at
any time point when stratified by paternal education.
When stratified by paternal BMI, no associations were
observed at child age 20 months, however a positive as-
sociation was detected between the LPA levels of healthy
weight fathers and their children at child age 3.5 years,
and an inverse association observed between the MVPA
Table 1 Fathers’ characteristics at child age 20 months, 3.5 &
5 years
20 months 3.5 years 5 years
n = 282 n = 133 n = 140
Age (y), mean (SD), 35.8 (4.9) 37.6 (4.8) 38.9 (4.5)
BMI (kg/m2), mean (SD) 27.9 (5.5) 26.9 (3.6) 27.1 (4.0)
BMI Category (%)
Healthy weight 32.3 30.5 31.7
Overweight 43.1 52.8 50.5
Obese 24.6 16.7 17.8
Education level, %
Non-University 59.1 56.8 55.7
University 40.9 53.2 44.3
Country of birth, %
Australia 78.6 75.7 74.5
Other 21.4 24.3 25.5
Language spoken at home, %
English 97.4 97.6 97.0
Other 2.6 2.4 3.0
Physical Activity, mean (SD)
LPA (min/week) 164.4 (190.1) 133.2 (141.9) 145.6 (178.2)
MVPA (min/week) 444.8 (290.1) 444.2 (278.2) 486.2 (298.9)
BMI Body Mass Index
LPA Light Physical Activity
MVPA Moderate to Vigorous Physical Activity
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levels of overweight fathers and their children at child
age 5 years. In further analyses stratified by child sex,
(including analyses for total physical activity), the only
association observed was between fathers and five-year-
old boys for MVPA (β (95% CI) = −0.15 (−0.27; −0.27).
Discussion
This study is one of only a few to examine the relation-
ships between fathers’ and young children’s physical ac-
tivity levels. We find no consistent evidence for any
association. There was no association between the LPA
levels of fathers and their children at child age 20 months
and 5 years, or the MVPA levels of fathers and their
children at child age 20 months and 3.5 years. These
findings are in contrast to the study by Vollmer and
colleagues who did observe associations between the
physical activity levels of fathers’ and their pre-school
children [28]. Previous reviews of correlates of physical
activity in children by Sallis and colleagues, Gustafson
and colleagues, Hinkley and colleagues and Bingham
and colleagues described largely inconclusive results
with respect to relationships between parental and child
physical activity [9, 14, 20, 40].
Our finding of an inverse association between fathers’
and children’s MVPA at child age 5 years was unex-
pected (Table 2). Additionally, when stratifying physical
Table 2 Cross-sectional and longitudinal associations between fathers’ and children’s physical activity at child age 20 months, 3.5
and 5 years
Fathers’ physical activity at child age: Child LPA Child MVPA






















All values are β (95% CI)
All variables adjusted for accelerometer wear time, intervention status and clustering
Longitudinal models adjusted for children’s physical activity time at child age 20 months
Boldface indicates statistical significance of P < 0.05
LPA Light Physical Activity
MVPA Moderate to Vigorous Physical Activity
Table 3 Cross sectional associations between fathers’ and children’s physical activity at child age 20 months, 3.5 and 5 years
according to paternal BMI and education
20 months 3.5 years 5 years
Light Physical Activity
Fathers’ BMI
Healthy weight −0.03 (−0.25; 0.18) 0.55 (0.02; 1.08) 0.04 (−0.33; 0.43)
Overweight/obese −0.03 (−0.20; 0.13) −0.18 (−0.56; 0.18) −0.35 (−0.72; 0.01)
Fathers’ Education
University 0.03 (−0.19; 0.26) −0.02 (−0.47; 0.42) −0.27 (−0.56; 0.01)
Non-University −0.05 (−0.24; 0.12) 0.14 (−0.27; 0.56) −0.13 (−0.60; 0.33)
Moderate to Vigorous Physical Activity
Fathers’ BMI
Healthy weight −0.06 (−0.12; 0.007) −0.10 (−0.31; 0.10) −0.06 (−0.21; 0.07)
Overweight/obese −0.008 (−0.06; 0.04) −0.05 (−0.16; 0.06) −0.12 (−0.23; −0.02)
Fathers’ Education
University 0.01 (−0.09; 0.13) −0.07 (−0.23; 0.09) -0.12 (−0.27; 0.03)
Non-University −0.03 (−0.08; 0.01) −0.05 (−0.16; 0.04) −0.05 (−0.13; 0.03)
All values are β (95% CI) unless otherwise indicated
All variables adjusted for accelerometer wear time, intervention status and clustering
Boldface indicates statistical significance of P < 0.05
BMI Body Mass Index
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activity levels by paternal BMI, this inverse association
exists only between overweight/obese fathers’ and chil-
dren’s MVPA at child age 5 years, but not between
healthy weight fathers and children’s MVPA at child age
5 years (Table 3). Mean paternal MVPA at child age 5
years was 48 min per day which is substantially higher
than the Australian national average for adults between
35 and 44 years of age (11 min per day) [41]. The
observed inverse association between overweight/obese
fathers’ and children’s MVPA at child age 5 years could
simply be a chance finding, as it appears counter-
intuitive given findings of previous work [9, 13]. It could
also be due to the self-report nature of the fathers’
physical activity data in this study, which is prone to
over-reporting. It is plausible, however, that MVPA in
overweight/obese fathers may be occurring at the cost of
child physical activity. For example, fathers could be jog-
ging with their child in a stroller, cycling with their child
in a seat on the back of a bicycle or the child may be en-
gaging in sedentary activity such as reading, drawing or
electronic game use while their father engages in active
sports. Additionally, it may be that overweight/obese fa-
thers’ MVPA is too intense for young children and as
such occurs at times when children are not present (for
example during the evening) thus negating any possible
co-participation or benefit of physical activity modelling.
This notion is supported by work by Hnatiuk and col-
leagues who, in their cross-sectional analysis of maternal
correlates of young children’s physical activity observed
an inverse association (in the evening period) between
maternal MVPA and children’s LPA [42].
There was no observed longitudinal relationship be-
tween the physical activity levels of fathers at child age
20 months and their children’s physical activity levels at
age 3.5 and 5 years. This finding is supported by a recent
study by Abbott and colleagues where fathers’ physical
activity at baseline (at child age 4.6 years) was not asso-
ciated with children’s physical activity at follow-up (child
age 7.6 years) despite observing associations between
mothers and their son’s physical activity [43].
When stratified by fathers’ education (as a proxy for
SEP), we observed no associations between paternal and
child physical activity at any age. The few previous
studies investigating the association between parental
and child physical activity levels have not considered the
potential impact of parental education on the associ-
ation. Thus there is no previous research with which to
compare our findings. However, given associations have
been observed between education and physical activity
levels in adults, [44] and between parent education and
children’s physical activity levels, [45] further investiga-
tion of the potential influence of education is warranted.
Similarly, whilst parental BMI has been investigated as
a correlate of child BMI, [28, 46] it has rarely been
considered when examining the potential relationship
between parental and child physical activity levels. Our
findings, when stratifying physical activity levels by pa-
ternal BMI, are difficult to explain. We observed a posi-
tive association between paternal and child LPA at child
age 3.5 years in dyads where fathers were of a healthy
weight, and the previously identified inverse association
between paternal and child MVPA for overweight fathers
at child age 5 years (Table 3). As previously noted in
proposed explanations of associations, there is a range of
possible reasons we may have seen these associations.
However, it is important to note that the observed null
findings and mixed associations indicate there is likely
to be little relationship between paternal BMI and young
children’s physical activity in this study.
Our investigation was innovative in its emphasis on
the relationships between fathers’ and their young chil-
dren’s physical activity levels. Study strengths included
the sampling of fathers from all SEP categories, incorp-
oration of both cross-sectional and longitudinal data,
and the use of objectively measured physical activity data
for children. Study limitations to note include the impact
on the strength of the current findings by the number of
participants lost to follow-up. Sex-specific analysis may
have also been limited by sample size. Self-reported
physical activity data for fathers may be influenced by
social desirability bias and individual interpretation for
each activity intensity (contributing to measurement
inaccuracy). Accordingly, the use of objective measures
for fathers’ physical activity would allow more reliable
estimates. The Active Australia Survey has been shown
to provide acceptable levels of test-retest reliability
across the population [47] and suitable for use in self-
administered format [32] so the direction of the ob-
served associations are not likely due to measurement
error. Additionally, subjective measures do (potentially)
provide the opportunity to explore the context/types/
domains of physical activity, and thus increase under-
standing of physical activity behaviour. The data were
drawn from an intervention cohort thus participants
had different exposures based on their intervention sta-
tus. However, any potential impact of this limitation is
likely to be small given there was no intervention effect
on the outcomes of interest. Any potential impact was
further minimised by adjusting statistical analyses for
intervention status. It is also acknowledged that there is
much variation in recommended cut points for asses-
sing children’s physical activity levels from accelerom-
eter data. This is made more complex with the age
range in this study. All cut-points have been shown to
underestimate MVPA in the toddler age group [37].
However, the physical activity cut points chosen were
the best approximation across all three age groups and
allowed comparison across all ages.
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Conclusion
This study adds to the very limited literature assessing
physical activity associations in father-child dyads in-
volving children under 5 years of age. We found no
consistent associations between the physical activity of
fathers and their children over the first 5 years of life.
The observed mixed associations with respect to direc-
tion, activity intensity and child age indicate that the
physical activity relationships between fathers and their
young children are complex. Future research should in-
clude the use of more robust measures of the physical
activity levels of fathers to allow in depth assessment of
fathers’ physical activity behaviours. Additionally, future
research could also investigate parent-child proximity
when objectively measuring physical activity in an effort
to ascertain physical activity co-participation and/or
parental modelling. Investigation of well-defined corre-
lates of physical activity in young children are war-
ranted to confirm these findings and further progress
research in this field.
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The effect of an early childhood obesity
intervention on father’s obesity risk behaviors: the
Melbourne InFANT Program
Adam D Walsh*, Sandrine Lioret, Adrian J Cameron, Kylie D Hesketh, Sarah A McNaughton, David Crawford
and Karen J Campbell
Abstract
Background: To investigate the effect of an early childhood obesity prevention intervention, incorporating a parent
modelling component, on fathers’ obesity risk-related behaviours.
Methods: Cluster randomized-controlled trial in the setting of pre-existing first-time parents groups organised by
Maternal and Child Health Nurses in Victoria, Australia. Participants were 460 first-time fathers mean age = 34.2 (s.d.4.90)
years. Dietary pattern scores of fathers were derived using principal component analysis, total physical activity and total
television viewing time were assessed at baseline (infant aged three to four months) and after 15 months.
Results: No significant beneficial intervention effect was observed on fathers’ dietary pattern scores, total physical
activity or total television viewing time.
Conclusion: Despite a strong focus on parent modelling (targeting parents own diet, physical activity and television
viewing behaviours), and beneficial impact on mothers’ obesity risk behaviours, this intervention, with mothers as the
point of contact, had no effect on fathers’ obesity risk-related behaviours. Based on the established links between
children’s obesity risk-related behaviors and that of their fathers, a need exists for research testing the effectiveness
of interventions with a stronger engagement of fathers.
Keywords: Fathers, Dietary patterns, Physical activity, Sedentary behaviour, Childhood
Background
The worldwide prevalence of childhood obesity is of
concern. In Australia, 21 to 24% of children aged two to
sixteen years are overweight or obese [1]. These data are
comparable with those from other developed nations
[2-4]. Childhood obesity is an acknowledged risk factor
for the development of non-communicable diseases [5]
and whilst the determinants of childhood adiposity are
multifaceted, energy-balance behaviours are important
predictors [6,7].
Evidence suggests that weight status and its behav-
ioural determinants track throughout childhood into the
adult years [8-10]. Children’s learning about food, phys-
ical activity and sedentary behaviour is considerable
during their formative years; through the observation
and imitation of significant others [11-15] and these
foundation years are likely to be where the influences on
children’s behaviours are greatest [16-18]. The influence
of parents on children’s eating and activity is considered
pivotal, although most research focuses on maternal
influence.
Evidence linking fathers’ and children’s dietary, phys-
ical activity and sedentary behaviours is beginning to ac-
cumulate [19-22]. For example, Moore and colleagues
reported that young children (4-7 years) were 3.5 times
more likely to be active when their father was also
active, with the likely mechanisms being role modelling,
sharing of activities and support for physical activity
[19]. This is supported by work from Cleland et al. who
reported that paternal reinforcement and direct support
for physical activity was positively associated with 4-7 and
10-12 year old boys’ physical activity [22]. Associations
* Correspondence: adam.walsh@deakin.edu.au
Centre for Physical Activity and Nutrition Research, School of Exercise and
Nutrition Sciences, Deakin University, 221 Burwood Hwy, Burwood, VIC 3125,
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between fathers’ and children’s dietary intake and physical
activity have also been examined by Morgan and col-
leagues [23]. They reported that fathers participating in a
healthy lifestyle program targeting obesity risk behaviours
achieved significant weight loss and improved health-
related outcomes, whilst their co-participating children
improved their eating and physical activity behaviours
[23]. Whilst scarce, research focusing solely on dietary be-
haviours reveals similar results. For example, Hall et al.
and McIntosh et al. both reported positive associations be-
tween fathers’ eating habits and that of their children
[21,24]. Collectively, these studies provide strong support
for the notion that fathers’ eating and physical activity be-
haviours influence their child’s health behaviours.
In addition to the associations between children’s and
fathers’ health behaviours, mothers’ and fathers’ health be-
haviours have also been shown to correlate. For example,
Feunekes et al. and Oliveria et al. both reported correlations
between mothers’ and fathers’ macro and micro nutrient in-
takes [25,26] whilst Northstone et al. and Lioret et al. re-
ported correlations between identified dietary patterns in
mothers and fathers [27,28]. These relationships suggest
that the dietary behaviours of one parent may influence the
dietary behaviours of the other [29]. It was in the context of
the associations between the diets of mothers and fathers
and the diets of mothers and their children, that the Mel-
bourne InFANT Program was developed. The InFANT
program is an early childhood obesity prevention interven-
tion with a strong focus on parent modelling using mothers
as the point of contact, the aim of which was to test the ef-
fectiveness of an early childhood obesity prevention inter-
vention, focussing on parenting skills which support the
development of positive diet and physical activity behav-
iours, and reduce sedentary behaviours in infants from
three to 18 months of age. Results of the study previously
reported have included the effects of the intervention on
children’s and mother’s diet and physical activity [30], the
correlation between mothers’ and fathers’ diets [28]; an ana-
lysis of the extent to which the association between mater-
nal education and infant diets is mediated by mother’s diets
[31]; and an analysis of the effect of the intervention ac-
cording to maternal education and age [32].
The aim of the present study is to test the hypothesis
that this early childhood obesity prevention intervention
would improve the dietary, physical activity and seden-
tary behaviours of fathers via the behaviour and role
modelling of mothers, noting that mothers have trad-




The Melbourne Infant Feeding Activity and Nutrition Trial
(InFANT) Program is a cluster-randomized controlled trial
(RCT) undertaken within pre-existing first-time parent
groups (parent support groups for first-time parents of re-
cently born children), which has been described in detail
elsewhere [30,35]. Briefly, the intervention, delivered by a
dietitian comprised of six sessions delivered at three month
intervals (15 months total) during the regular meeting time
of the first-time parents' group. The intervention incorpo-
rated a range of modes of delivery (e.g. brief didactic ses-
sions, take-home DVD and newsletters) and educational
strategies and covered topics such as basic nutrition princi-
ples, parental modelling of eating, physical activity and sed-
entary behaviours, limiting sedentary behaviour and
provision of opportunities for physical activity. Mothers
were asked to share and discuss the provided resources to
fathers and other carers of their child. The control group
families received usual care from their MCH nurse.
First-time parent groups were selected across areas of
all socio-economic position using a two-stage random
sampling design. Sixty-two first-time parent groups were
randomly selected from 14 local government areas
within a 60 km radius of the research centre (Deakin
University in Burwood, Victoria, Australia). Groups that
consented to participate were randomly allocated to
intervention or control arms. Inclusion criteria were
English literacy and a minimum of eight parents in the
groups consenting to participate (or six parents in low
socio-economic position area groups).
Exclusion criteria for this study included non-first time
parents (n = 14), single parent families (n = 8), father as
main carer (n = 1), same sex couple (n = 1) and 58 fa-
thers who did not complete the baseline questionnaire.
The sample available at baseline and described in Table 1
consisted of 460 fathers. Post-intervention, 29 families
were lost to follow-up and data were missing for
108 -119 fathers depending on the outcome (i.e. diet,
physical activity or sedentary behaviour). To minimize
the effect of incomplete or missing data, analyses were
conducted on separate samples for each main outcome,
leading to a different sample for each (Figure 1): 1) diet-
ary outcomes (n = 323), 2) physical activity (n = 312),
and 3) sedentary behaviour (n = 316).
Process evaluation was undertaken at each session
and sought participants’ feedback on the usefulness and
relevance of the program. Respondents were asked
to rate on a 4-point scale from “not at all useful/rele-
vant” to “very useful/relevant.” If participants did not
attend sessions, data collection occurred in the home.
Intervention materials were sent to non-attending par-
ents, and a researcher telephoned to invite questions.
Mothers were asked to share and discuss the provided
resources to fathers and other carers of their child
although no formal assessment of whether these re-
sources were shared or discussed with other carers
occurred.
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The Melbourne InFANT program was approved by
the Deakin University Human Research Ethics Commit-
tee and the Victorian Government Department of
Human Services, Office for Children, Research Coordin-
ating Committee. Informed written consent was ob-
tained from all participants.
Measurements
Data were collected using self-administered question-
naires provided to fathers (via mothers) at baseline and
post-intervention and related to diet, physical activity
and television viewing behaviours. Questionnaires were
returned at the next session attended or by mail and
checked by research staff. Demographic and socio-
economic variables included fathers’ age; marital status;
country of birth; main language spoken at home; em-
ployment status and education level. Weight and height
were also self-reported with body mass index (BMI) cal-
culated as weight (kg)/height (m2).
Fathers’ (and mothers’) dietary data was collected at
baseline and post-intervention using the previously vali-
dated [36] Cancer Council Victoria Food Frequency
Questionnaire (FFQ). This FFQ is an updated version of
the semi-quantitative FFQ specifically developed for the
Melbourne Collaborative Cohort Study [37] and has
been previously validated using seven-day food diaries
where correlation coefficients for energy-adjusted nutrient
intakes ranged from 0.28 (vitamin A) to 0.78 (carbohy-
drate) [36]. The FFQ has 10 response options for 98 food
items ranging from “never” to “three or more times per
day”. Fathers were asked to indicate how often they had
consumed each food or beverage item over the preceding
12 months. These data were converted into daily equiva-
lent frequencies according the Cancer Council Victoria
protocol. Also included in the FFQ were 11 additional
questions relating to the type and amount of milk con-
sumed (glasses per day); the amount of diet and non-diet
soft drinks consumed (glasses per day); the type and
amount of bread consumed (slices per day); the number
of eggs per week; and the frequency of consumption per
week of both alcoholic and hot beverages.
Fathers’ total physical activity (both leisure and occu-
pational) was assessed at baseline and post-intervention
using the previously validated Active Australia Survey
[38]. Fathers were asked to estimate the total duration
they spent walking continuously (for at least 10 minutes);
and doing both vigorous and moderate physical activity
the week preceding the interview. Total physical activity
time (in min/week) was calculated by summing the time
spent in walking and moderate activity and twice the
time spent in vigorous activity in accordance with The
Active Australia survey protocol [39]. Any times greater
than 840 min/week for a single activity type were trun-
cated at 840 min/week (14 h). In addition, total time in
all activities that were greater than 1680 min/week
(28 h) were truncated at 1680 min/week.
Fathers also reported the usual time spent watching
television or videos/DVDs on weekdays and weekend
days at baseline and post-intervention using an abridged
version of a previously validated questionnaire [40].
An average daily time (in min/d) was calculated and
weighted from the values reported for each type of day
(weekday vs. weekend day). Watching television or vid-
eos/DVDs is used as a proxy of sedentary behaviour. Re-
ported durations and total television viewing time were
truncated at 1080 min/day (18 h).
Statistical analyses
Based on similarities in food type, energy density and
context of consumption, the 98 assessed foods and bev-
erages were condensed into 54 groups. Frequencies of
consumption of foods within each group were summed.
Dietary patterns were derived in fathers at baseline in a
previous study [28] using principal component analysis
(PCA) with varimax rotation for the fifty-four food
groups [41] accounting for 23.5% of the explained vari-
ance. The number of patterns was selected considering
eigenvalues >1 · 0, the scree plot and the interpretability
of the patterns [42]. To interpret the results and calcu-
late the scores, we considered the items most strongly
related to the pattern, i.e. those for which the loading
Table 1 Baseline characteristics of fathers randomized to
the intervention and control groups
Intervention Control All
n = 224 n = 236 n = 460
Age (years) 33.9 (4.8) 34.5 (5.0) 34.2 (4.9)
BMI (kg/m2) 28.0 (5.1) 27.6 (5.1) 27.8 (5.1)
BMI Category (%)
Healthy weight 28.6 33.0 30.8
Overweight 46.3 45.5 45.9
Obese 25.1 21.4 23.3
Education level,
% (95% CI)
Low 26.1 (18.4; 33.8) 27.4 (21.2; 33.5) 26.7 (21.8; 31.7)
Intermediate 33.0 (26.5; 39.6) 33.0 (27.3; 38.8) 33.0 (28.7; 37.4)
High 40.9 (31.2; 50.6) 39.6 (30.3; 48.9) 40.2 (33.5; 46.9)
Country of birth,
% (95% CI)
Australia 75.1 (70.1; 80.1) 79.6 (74.4; 84.8) 77.3 (73.7; 81.0)
Other 24.9 (19.9; 29.9) 20.4 (15.2; 25.6) 22.7 (19.0; 26.3)
Language spoken at
home, % (95% CI)
English 95.2 (91.8; 98.6) 96.1 (93.3; 98.9) 95.7 (93.4; 97.9)
Other 4.8 (1.4; 8.2) 3.9 (1.1; 6.7) 4.3 (2.1; 6.6)
Figures are means (SD) unless stated otherwise. CI = Confidence Interval.
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coefficient was > |0 · 15|. This threshold was chosen ac-
counting for the overall range of loadings observed in our
data (i.e. the ranking of foods in the pattern) and both the
interpretability and differentiation of each pattern as well
as previous studies of dietary patterns [43,44] resulting in
the inclusion of 41 of the 54 food groups (Table 2). Due
to the longitudinal design of our analyses, the factor
scores for each dietary pattern identified at baseline
were calculated at the individual level at both baseline and
post-intervention. This was performed by summing the
observed standardized frequencies of consumption per
food group at each point in time weighted according to the
factor loadings estimated at baseline. These factor loadings
are either positive or negative and resulting scores for a
given dietary pattern are the linear combinations of the ini-
tial variables (standardized frequencies of consumption per
food group) weighted according to the factor loadings. A
negative score indicates food groups that they are inversely
correlated to a dietary pattern while a positive score indi-
cates positive correlation to a dietary pattern.
Figure 1 Participant response, exclusions and follow-up.
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The primary analytic approach was based on the
intention-to-treat principle, with all participants com-
pleting follow-up surveys included in the treatment arm
to which they were assigned. Baseline comparability of
intervention and control arms was assessed using Chi
square tests (categorical variables) and linear regression
analyses (continuous variables). Analysis of covariance
(ANCOVA) was used to measure the impact of the
intervention on each of the six outcomes of interest
(the four dietary patterns scores, total physical activity
and TV viewing time). Resulting residuals were checked
in terms of distribution and independence, and dependent
variables consequently transformed when needed (square-
root transformations for physical activity and TV viewing
time). Additional analyses of covariance were undertaken
which also accounted for three well understood covariates
of the outcomes studied; educational level, age, and weight
status defined in 2 categories (namely BMI < 25 kg/m2
and BMI ≥ 25 kg/m2). Clustering by first-time parents
group was accounted for in all models. Adjusted param-
eter estimates and 95% CI were calculated. The accepted
significance level was set at 5%. Analyses were computed
using Stata software (release 12; StataCorp LP, College
Station, TX, USA).
Results
Table 1 presents the baseline characteristics of partici-
pating fathers. There were no baseline differences be-
tween those randomized to the control and intervention
groups. Fathers’ mean age was 34.2 years (s.d.4.9) and
mean BMI was 27.8 kg/m2 (s.d.5.1). The majority
(40.2%) of fathers had achieved a university education,
33.0% trade and certificate qualifications and 26.7%
secondary schooling or below. English was the main
language spoken at home with slightly over three quar-
ters of the sample born in Australia. There were no sig-
nificant differences in baseline characteristics between
those lost to follow-up or excluded from analyses and
those retained at 15 months.
Total physical activity (min/week) was found to be suf-
ficient for health in approximately 73% of participants
irrespective of treatment group according to Australian
National Guidelines [45]. Participant screen time use
was approximately 2.5 hours per day. This is comparable
to previously reported results in the adult population.
The mean change in dietary pattern scores, screen time
and total physical activity in both groups at baseline
and follow-up is presented in Table 3. There was no
beneficial intervention vs. control effect in dietary pattern
score, screen time or total physical activity at either time
point when adjusted for baseline score or when further ad-
justed for paternal education, paternal age or paternal
BMI category (BMI < 25 kg/m2 and BMI ≥ 25 kg/m2).
Discussion
This study sought to examine whether an early child-
hood obesity prevention intervention incorporating a
parent behavioural modelling component, altered obesity
risk behaviours of fathers. The findings show that the
intervention, with mothers as the point of contact, had
no beneficial impact on the diet, physical activity and
sedentary behaviours of fathers. The presence of a bene-
ficial outcome in mothers (who were the point of con-
tact for this intervention) but not fathers, supports the
notion that direct contact in an intervention may be ne-
cessary to change fathers’ health behaviours.
Reasons for the absence of any impact on fathers’
obesity-related behaviours may have included paternal
Table 2 Food groups loading1 > 0.15 on each of the dietary patterns identified in fathers at baseline [28]
Dietary pattern Food groups (loading)
Pattern 1 Fruits Fruits (common fresh: 0.27, other fresh: 0.29, tinned: 0.25), whole meal crackers (0.33),
confectionary (0.33), non-fried fish (0.21), ricotta and cottage cheese (0.20), salty and
non-whole meal biscuits (0.20), breakfast cereal (0.18), nuts other than peanuts (0.18),
yoghurt (0.17), cakes and pastries (0.17), sweet biscuits (0.15), margarine or oil on
vegetables (0.17), oil and vinegar salad dressing (0.16)
Pattern 2 Potatoes and vegetables Cooked vegetables (0.48), raw vegetables (0.45), legumes (0.42), potatoes cooked
with no added fat (0.29) potatoes cooked with fat added (0.24), alcohol (0.16),
cakes and pastries (-0.16)
Pattern 3 High-fat foods Fried fish (0.35), sausages (0.34), red meat (0.29), pizza (0.27), white bread (0.27),
vegetables with butter added (0.20), savory pastries (0.17), salad dressing (0.17),
potatoes cooked with fat added (0.16), bread other than white (-0.23), breakfast
cereals (-0.23), yoghurt (-0.19), reduced fat milk (-0.18)
Pattern 4 High energy snack and processed foods Potato chips (0.28), chocolate products (0.28), ketchup (0.28), delicatessen meats
(0.26), sweet biscuits (0.23), ice-cream (0.23), cheese (0.22), potatoes cooked with
fat added (0.21),, cakes and pastries (0.20), savory pastries (0.20), potatoes cooked
with no added fat (0.20), peanut products (0.18), bread other than white (0.17),
yeast extract/spread (0.17), diet carbonated soft drinks (0.16), oil and vinegar
salad dressing (-0.18)
1Absolute values.
Factor loadings for food group indicated in parentheses.
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Table 3 Adjusted fathers’ dietary patterns scores, physical activity and sedentary behaviors at post-intervention
Baseline Follow-up Difference
(intervention - control),
adjusted for baseline (95% CI)2
P-value Difference
(intervention - control),
adjusted for baseline and
covariates (95% CI)3
P-value
Intervention Control Intervention Control
n Mean (SD) n Mean (SD) Mean (SD) Mean (SD)
"Fruits" pattern scores 163 -0.10 (1.45) 160 0.11 (1.61) -0.16 (1.17) 0.16 (1.46) -0.21 (-0.44;0.02) 0.076 -0.25 (-0.48; -0.02) 0.033
"Potatoes and vegetables"
pattern scores
163 -0.12 (1.17) 160 0.12 (1.24) -0.06 (1.17) 0.06 (1.26) 0.01 (-0.23;0.26) 0.89 0.02 (-0.23;0.27) 0.85
"High-fat foods"
pattern scores




163 0.08 (1.36) 160 -0.08 (1.38) -0.04 (1.32) 0.04 (1.39) -0.17 (-0.39;0.05) 0.13 -0.16 (-0.37;0.06) 0.15
Total physical activity
(min/week)4
159 403.5 (373.9) 153 449.0 (434.5) 424.3 (390.9) 464.0 (396.1) -0.58 (-2.67;1.51) 0.58 -0.92 (-2.96; 1.12) 0.37
Sedentary behaviour
(min/day)4
160 159.5 (86.5) 156 165.0 (99.9) 157.0 (135.4) 155.6 (132.0) 0.21 (-0.76;1.17) 0.67 0.24 (-0.74; 1.22) 0.63
2Adjusted for baseline value; 3Adjusted for baseline value, paternal education level, paternal age, and paternal pre-pregnancy weight status defined in 2 categories (namely BMI < 25 kg/m2 and BMI ≥ 25 kg/m2);




















attitudes towards infant diet and physical activity behav-
iours (i.e. they may perceive this to be a maternal do-
main), that the intervention materials were not shared
or discussed with them by their partners or that simply,
it was construed by fathers as irrelevant to them. Quali-
tative work is needed to gain an understanding of
fathers’ perceptions about their role in influencing chil-
dren’s eating and activity behaviours. Whilst qualitative
understandings of father’s perceptions of their roles in
the first year of life exist [46-48], qualitative understand-
ings of mother’s perceptions of father’s roles in these do-
mains would also be valuable.
The present study identified four dietary patterns in
fathers. Common characteristics were identified between
the present findings and a study involving Australian
women aged 25–30 and 50–55 years [49]. That study
used comparable methodology but included dietary pat-
terns with a higher level of detail regarding food items
as a higher number of food groups were considered in
that study. Two identified patterns labelled ‘Processed
meat, meat and takeaway’ and ‘High-fat and sugar foods’,
were similar to patterns we identified (namely ‘High-fat
foods’ and ‘High-energy snack and processed foods’).
International studies have also shown some consis-
tency with these findings. Crozier et al, identified two
main patterns in their UK study involving 6125 non-
pregnant women aged 20–34 years [43]; ‘Prudent’ and
‘High-energy’. The patterns identified in the present
study, ‘Fruits’ and ‘Potatoes and vegetables’ have similar
characteristics to the ‘Prudent’ pattern. Conversely, pat-
terns with high loadings for red and processed meats,
refined grains, and processed foods have often been la-
belled as ‘Western’ [44], similar to the ‘High-fat foods’
and ‘High-energy snack and processed foods’ patterns
identified in the present study.
Literature suggests an important role of fathers in chil-
dren’s development; however scant evidence exists re-
garding the influence of fathers on the obesity risk-
related behaviours of very young children [50]. Maternal
associations with young children’s diet and physical ac-
tivity behaviours through role modelling and other prac-
tices has been widely reported [11,15,16,51], whereas
reports on the paternal associations with these behav-
iours has occurred with less frequency and generally
only in school-aged children or adolescents [26]. In one
of the few studies to examine the associations between
child behaviours and both parents, Moore et al, in their
cross-sectional analysis of data from the Framingham
Children’s Study, described associations between chil-
dren and both parents. They reported that children of
active mothers were twice as likely to be active as
children of inactive mothers; whilst having an active
father was associated with children who were 3.5 times
more active [19]. Based on these results, it may be that
stronger intervention effects could be achieved if inter-
ventions are delivered to both parents.
The findings in the present study provide important
insights into first-time fathers’ dietary, physical activity
and sedentary behaviours and highlight that overweight
and obesity is highly prevalent in this group. Whilst the
obesity risk behaviours of men and fathers in general
have been reported previously [2,52,53], the subgroup of
first-time fathers has not, to our knowledge, been stud-
ied. The diet, physical activity and sedentary behaviour
profiles of first-time fathers described in this study are
an important snap-shot of the behaviours first-time
fathers display to their children. Greater knowledge of
these behaviours will allow the design of appropria-
tely targeted, family-based interventions concerning the
health behaviours of infants and young children. Family-
based interventions targeting both parents, that influ-
ence the development of healthy family physical activity
and food environments for infants and young children,
may prove to be important in addressing childhood
obesity levels.
Our investigation was novel in its focus on first-time
fathers. Study strengths included a randomized design,
high response and retention rates and the large percent-
age of fathers that completed data collection despite
their partners being the point of contact. There were
some limitations to the study that should be noted.
Factor analysis inherently involves some subjectivity,
however, a review by Newby and colleagues reported
considerable reproducibility of dietary patterns across
most studies in adults [44]. Furthermore, since identify-
ing the effects of the intervention was the goal of this
study, the subjective nature of dietary pattern identifica-
tion is unlikely to have affected our findings. The ability
of the FFQ to detect change is unclear. The FFQ has
been used to previously to assess dietary change in large
intervention studies [52] and whilst it has been validated
for dietary information collection, there is potential un-
certainty around measuring dietary change.
Dietary, physical activity and sedentary behaviour data
was self-reported or possibly reported by mothers on be-
half of fathers and therefore susceptible to social desir-
ability bias and imprecision, however the tools used for
collection of these data have been previously validated
[36,38]. As discussed in the methods, we have no meas-
ure of the extent to which the intervention was delivered
to fathers by their partners. This may have impacted the
findings seen here.
Conclusion
The Melbourne InFANT program was an early child-
hood obesity prevention intervention with a strong focus
on parent modelling, promoting the development of
healthy eating and active play behaviours from early
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infancy. The primary point of contact for the interven-
tion was mothers, and we have shown here that the
intervention had no beneficial effect on fathers’ health
behaviours. Based on the established links between chil-
dren’s obesity-related behaviours and those of their
fathers, a need exists for investigations testing the effect-
iveness of interventions delivered directly to fathers
(or both parents) in the context of the dietary and phys-
ical activity environments of infants and young children.
These investigations could also examine the attitudes
of fathers towards children’s diet and physical activity
behaviours to allow a stronger understanding of why
fathers do or do not engage in family-based interven-
tions as well as why fathers do or do not engage in
healthful or un-healthful behaviours for themselves and
their children. Accordingly, assessment of the impact of
obesity prevention interventions delivered to both par-
ents would allow the quantification of the additional
effects of including fathers in such programs.
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Children’s learning about food and physical activity is considerable during their formative
years, with parental influence pivotal. Research has focused predominantly on maternal
influences with little known about the relationships between fathers’ and young children’s
dietary and physical activity behaviours. A greater understanding of paternal beliefs regard-
ing young children’s dietary and physical activity behaviours is important to inform the
design and delivery of child-focussed health promotion interventions. This study aimed to
describe fathers’ perceived roles in their children’s eating and physical activity behaviours. It
also sought to document fathers’ views regarding how they could be best supported to pro-
mote healthy eating and physical activity behaviours in their young children.
Methods
In depth, semi-structured interviews were conducted with twenty fathers living in socio-eco-
nomically diverse areas of metropolitan Melbourne, Australia who had at least one child
aged five years or less. All interviews were audio recorded, transcribed verbatim and the-
matically analysed.
Results
Thematic analysis of the transcripts revealed eight broad themes about fathers’ beliefs,
perceptions and attitudes towards the dietary and physical activity behaviours of their
young children: (i) shared responsibility and consultation; (ii) family meal environment; (iii)
parental role modelling; (iv) parental concerns around food; (v) food rewards; (vi) health
education; (vii) limiting screen time; and (viii) parental knowledge. Analysis of themes
according to paternal education/employment revealed no substantial differences in the
views of fathers.
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Conclusions
This exploratory study presents the views of a socio-economically diverse group of fathers
regarding the dietary and physical activity behaviours of their young children and the insights
into the underlying perceptions informing these views. The findings suggest that fathers
believe healthy eating behaviours and being physically active are important for their young
children. Fathers believe these behaviours can be promoted and supported in different
ways including through the provision of appropriate meal and physical activity environments
and parental role modelling of desired dietary and physical activity behaviours.
Introduction
Parents have the largest influence on their children’s food and physical activity behaviours dur-
ing infancy and early childhood [1, 2]. Children’s learning about food and physical activity is
substantial during this time through their observation and imitation of significant others. The
influence of parents at this time is considered central [1–5]. The majority of “family” research,
however, concentrates on maternal influences or combines the data of both parents, [6–8] pre-
cluding an understanding of the independent effects of fathers on young children’s health
behaviours. This is likely the result of traditional views of parental roles where mothers have
been considered family caretakers and fathers the family breadwinner [9]. The last few decades
have witnessed a change in the societal roles of parents, demonstrated by the increasing num-
ber of mothers with young children in the workforce [10, 11] resulting in a likely increase in
fathers’ participation in family caretaking duties. For example, in a recent study involving over
400 Australian fathers, it was observed that over 50% of fathers reported taking responsibility
for some of their young children’s meals [12]. Additionally, much of the literature concentrates
on school-aged children, by which time a broad range of other non-family influences may be
more important in determining the health behaviours of children [13].
The evidence of the influence of fathers on young children’s health behaviours has been
increasing. For example, Wake and colleagues, in their analysis of nationally representative
Longitudinal Study of Australian Children data, observed that it was the parenting behaviours
and styles of fathers (and not mothers) that were associated with the body mass index (BMI) of
their young children [14]. Further, Vollmer and colleagues’ cross-sectional investigation of
150 fathers and their pre-school children observed positive associations between fathers and
their children’s vigorous physical activity [15]. Additionally, a recent Australian study of die-
tary intakes of over 300 fathers and their 20 month-old children, observed positive associations
between fathers’ and children’s intake of fruit and sweet snacks independent of mothers die-
tary intake [16]. Collectively, these studies suggest that fathers’ behaviours may be important
influences for their young children’s dietary and physical activity behaviours and subsequent
health outcomes. Despite these findings, there is only limited qualitative research on this topic
that includes fathers [17]. Qualitative studies are likely to provide an in-depth understanding
of the paternal role in the context of young children’s eating and physical activity behaviours
and complement the existing evidence from quantitative research by providing preliminary
insights into this area and contribute to hypothesis development for future studies.
A recent example of qualitative work investigating young children’s lifestyle behaviours that
included fathers is that by Khandpur and colleagues. That study investigated food parenting
practices employed by fathers to shape their young children’s dietary behaviours. Twenty food
parenting practices were identified, with the most common food parenting practices used
Fathers and children’s health behaviours
PLOS ONE | https://doi.org/10.1371/journal.pone.0179210 June 12, 2017 2 / 19
(FT130100637; http://www.arc.gov.au/future-
fellowships) and an Honorary National Heart
Foundation of Australia Future Leader Fellowship
(100370; https://www.heartfoundation.org.au/
research/apply-for-funding/future-leader-
fellowships). AJC is supported by an Australian
Research Council fellowship (DE160100141; http://
www.arc.gov.au/future-fellowships) and is a
researcher within a National Health and Medical
Research Council Centre for Research Excellence
in Obesity Policy and Food Systems (1041020;
https://www.nhmrc.gov.au/). The funders had no
role in study design, data collection and analysis,
decision to publish, or preparation of the
manuscript. KJC, DC, PvdP and ADW have no
financial relationships relevant to this article to
disclose.
Competing interests: The authors have declared
that no competing interests exist.
136
including having food rules, letting children dictate food preferences, making healthy foods
available, feeding on a schedule, incentivising food consumption and pressuring children to
eat.[18]. Additionally, Vollmer and colleagues, in their investigation of fathers’ perceptions
about their role and feeding practices, observed that it was fathers’ positive perception of their
role at mealtimes (and not their appraisal of maternal perceptions of their role at mealtimes)
that was associated with lower use of controlling feeding practices such as pressure to eat or
food restriction in their preschool children [19]. While these studies add to the limited litera-
ture regarding paternal views about the health behaviours of their young children, they investi-
gated only food parenting practices. Further, they did not consider other potentially important
influences on young children’s diets such as fathers’ dietary intakes, nor did they consider
fathers’ influence on their young children’s physical activity behaviours. Given this topic is
essentially unexplored, providing an understanding of fathers’ views and beliefs about the die-
tary and physical activity behaviours of their young children will enhance our understanding
of the paternal role in this context.
Accordingly, the aims of this qualitative study were to assess fathers’ beliefs and perceived
roles in the eating and physical activity behaviours of their young children. This study also
aimed to examine fathers’ views regarding the type of support they require to best promote
healthy eating and physical activity behaviours in their young children.
Methods
Participant sampling and recruitment
Fathers were recruited via 20 childcare centres and kindergartens using flyers distributed
through the centre’s usual parental communication method (e.g. in communication pockets
or via email). The childcare centres and kindergartens were based in Moreland City Council in
the North-Western Department of Education and Early Childhood Development region of
greater metropolitan Melbourne, Australia. This demographic area comprises approximately
65 low, 32 medium and 50 high socioeconomic suburbs as defined by the Australian Bureau of
Statistics Socio-Economic Indexes for Areas [20]. Eligibility criteria were having at least one
child aged five years or less and English literacy. Participant recruitment occurred through a
combination of purposive stratified sampling and snowball sampling techniques. Purposive
sampling was used to allow a comparatively small number of participants to be recruited who
could provide in-depth information across a diversity of demographic backgrounds including
education level and occupation [21]. Snowball sampling was employed so that existing study
participants could approach possible participants through their existing social networks for
recruitment into the study. Sample recruitment was guided by demographic variation and as
such two waves of recruitment were employed. The first wave included an equal number of
centres from all socioeconomic areas. As the majority of participants recruited in this first
wave were from high socioeconomic suburbs, the second wave of recruitment focussed on
centres in low socioeconomic suburbs. All fathers who responded to the flyer were screened
for eligibility and provided with a plain language statement and consent form via email. All
participants provided written, informed consent to participate and have the interview digitally
recorded. Consent forms were collected via return email or post prior to the interview being
conducted. Participants were reimbursed with a store voucher to the value of twenty dollars
in appreciation of their time. Recruitment and data collection were conducted during Sep-
tember 2015 through March 2016. Ethics approval for this study was obtained from the Deakin
University Human Research Ethics Committee (approval number HEAG-H 26_2015)
and the Victorian Government Department of Education and Training (approval number
2015_002788).
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Data collection and analysis
Data were collected using individual face to face interviews to enable flexibility and greatest
opportunity to engage with fathers. Participants nominated a location where they felt most
comfortable to undertake the interview (e.g. participants’ workplace or local cafes). Semi-
structured interviews (comprising 19 questions) were used to ensure all questions were
addressed and to enable comparability of data [22]. Interviews were conducted by a qualified
dietitian (ADW) with interview questions exploring attitudes and beliefs around responsibility
for decisions in the home environment (for example, what involvement in the decision making
about the food/s your family eat do you have?); role modelling food behaviours (for example,
how important do you think it is to practice what you say or actively role model how you would
like your child to behave?); rules at mealtimes (for example, what rules, if any, do you have in
your house about your children’s food or eating / meal times?); contribution towards physical
activity and role modelling physical activity behaviours (for example, how do you spend time
with your children when they are active?) and exploration of the type of support fathers feel
they need to best promote healthy behaviours in their young children (for example, what sort
of information or ideas would you be interested in knowing more about with respect to ideas on
how to raise healthy, active kids?).The recorded interviews lasted approximately 30–40 minutes
and were transcribed verbatim. Participants completed a brief questionnaire including ques-
tions about age; highest level of schooling; employment status; marital status; number and ages
of children and time as primary caregiver in a typical week (defined as time, in hours, where
fathers were the sole caregiver).
Inductive thematic analysis was employed (by ADW) to identify common and unique pat-
terns that extended across the entire set of interviews. Thematic analysis was guided by tech-
niques described by Braun and Clarke [23] whereby codes were generated from the data in an
open fashion with no pre-set coding (using NVivo10 software—QSR International). The codes
were then reviewed (by ADW) to allow generation of themes and sub-themes until no new
themes were identified from the transcripts. Each theme was reviewed for congruency with the
transcripts (by ADW) and then peer checked by another member of the research team (PvdP;
qualified dietitian; experienced in qualitative research). Any differences in coding and inter-
pretation were resolved by reviewing the interview data again and further discussing coding
until agreement was reached. Analysis of the identified themes according to participant socio-
economic position (SEP; low vs high) was undertaken. Participant SEP was defined according
to highest level of schooling with high SEP defined as University education and low SEP
defined as non-University education. Anonymity of participants was maintained through the
use of de-identified data.
Results
Twenty-three fathers responded to the recruitment flyer with a total of 20 fathers interviewed
(three did not schedule a time for an interview, despite repeated contact attempts). Participant
characteristics are presented in Table 1. The mean age of fathers was 40 years with the majority
(16/20) aged between 32 and 42 years. All fathers were married or living in a de facto relation-
ship, although one father was separated from the biological mother of his child and had shared
custody. Nine fathers were university educated, seven held a trade qualification and four
attended high school only. Almost all fathers (18/20) were the primary caregiver for their chil-
dren for some time during a typical week with 10 fathers engaging in primary care for more
than 10 hours in a typical week. The emergence of new themes slowed after 14 interviews.
Data continued to be collected until no new themes emerged and data saturation was consid-
ered to have occurred [24].
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Thematic analysis of the transcripts revealed eight broad themes about fathers’ beliefs, per-
ceptions and attitudes towards the dietary and physical activity behaviours of their young chil-
dren: (i) shared responsibility and consultation; (ii) family meal environment; (iii) parental
role modelling; (iv) parental concerns around food; (v) food rewards; (vi) child health educa-
tion; (vii) limiting screen time; and (viii) parental knowledge. A summary of themes, sub-
themes and sample verbatim quotes are presented in Table 2. Analysis of themes according to
paternal education/employment revealed no substantial differences in the views of fathers.
Shared responsibility and consultation
Most fathers (16/20) acknowledged their shared responsibility with respect to the dietary and
physical activity behaviours of their young children. Involvement in grocery shopping, meal
planning and meal preparation were identified as key elements where role sharing was the
norm. As one father explained:
‘I mean most of our diet choices are fairly sort of joint decisions between my wife and I at the
moment. . ..it does depend on where the workload is. But I’d say we share as equally as possi-
ble. Yeah certainly overall it’s an equal role.’ (Father 13, high SEP, two children under five)
Table 1. Participant characteristics.
Total sample (n = 20)
Fathers’ age (years) (mean, SD) 40.0 (5.1)
Education level obtained (%)
University 45
Trade/apprenticeship 35
High School completed 15
High School incomplete 5
Employment status (%)
Employed / self-employed (full time) 90





Age(years) of target child (mean, SD) 3.6 (1.0)
Sex of target child (%)
Girl 60
Families with other children (%) 70
One other child 45
Two other children 20
Three other children 5
Sex of other children (%)
Girl 60
Age (years) of other children (mean, SD)
First other child 5.85 (3.0)
Second other child 6.1 (2.1)
Third other child 7 (-)
Living arrangement with target child (%)
Residential, child and wife/partner 95
Non-residential, shared custody 5
https://doi.org/10.1371/journal.pone.0179210.t001
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Table 2. Summary of themes, sub-themes and sample verbatim quotes.
Themes & sub-themes Sample Quotes




“I do the majority of the cooking but usually my partner and I will
discuss. . .we’ll discuss what we want and then we’ll also tailor around,
a little bit around our daughter’s lunch. . .” (FA04)
“It’s my partner’s domain for the most part when it comes to deciding
what’s for dinner. . ... I guess I’ll contribute to other things regarding
the meal—like reinforcing rules or whatever, so there is some
responsibility there.” (FA17)
Physical activity “Oh yeah equal, 50/50, whatever you want to call it. It’s pretty
important. ‘Cause I think she. . . you know you see. . . she enjoys being
active so we just try and encourage that.” (FA04)
“I take a bit of the lead on that when it comes to an organised one. But
like I said, it’s a shared thing. My wife does more of the fun ones. . ...I
always try to look outside the boxes and think what would he be
interested in?” (FA14)
Theme 2: Family meal
environment
Family meals “We make sure that it’s family time so that everyone sits at the table
together, so it’s a social event. We make sure that we don’t leave the
table at dinnertime anyway until everyone’s finished, so introducing
some of those basic sort of politeness and things” (FA02)
“Yeah we always try to make sure we sit down together. I think that’s
pretty important. We’ll all sit down and we’ll make sure, yeah. There’s
no TV on, there’s nothing like that, sort of just us.” (FA11)
Meal time rules “There’s normally dessert as in pears and yoghurt or something like
that and if you don’t eat your vegetables and meat—same as what I
was brought up with, I guess, unless it’s finished on my plate there
won’t be any further treat.” (FA06)
“Sometimes. . .if one of the kids says “I’m done with this can I have
some yoghurt please?” then we’ll reinforce the notion of finishing the
first part of the meal before the next bit. If we think it’s been a big
serve of the main, then we’ll acknowledge that so there’s a context
around why we’re allowing the dessert to happen when the main isn’t
finished.” (FA17)
Theme 3: Parental role
modelling
General “It’s, you know, we’re role models in all aspects of life and I think
healthy eating habits and exercise and the whole package is such a
critical part. I think there’s a lot geared back to the parents taking
responsibility for that because they’re the ones setting the example of
that sort of habits/culture. So yeah, no, it’s a huge part of what we
practice and preach.” (FA03)
“I mean I think kids learn by seeing and hearing. We try to model and
it doesn’t always work but we are conscious of leading by example for
all the kids.” (FA17)
Meal times “I think it’s very important and that’s why I always make sure that they
see me drinking water, for example. I eat with them for breakfast
every morning. . .we eat that together. We nearly always eat the same
thing unless my wife’s home a bit later, I might feed the girls first and
then we eat later as parents. So on the whole, yeah, we lead by
example and eat the same thing.” (FA02)
”I’ve lost count of the amount of times I’ve eaten a dish with
vegetables, a balanced meal, because I’m trying to show XX in
particular that it’s the right thing to do.” (FA09)
(Continued )
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Table 2. (Continued)
Themes & sub-themes Sample Quotes
Meal times (continued) “I think it’s very important and that’s why I always make sure that they
see me drinking water, for example. I eat with them for breakfast
every morning. . .we eat that together. We nearly always eat the same
thing unless my wife’s home a bit later, I might feed the girls first and
then we eat later as parents. So on the whole, yeah, we lead by
example and eat the same thing.” (FA02)
Activity “It gets back to leading by example. . .. I don’t tell a four year old we
need to go and do exercise, but I tell them we need to go for a bike
ride or to the park (FA06)
“It’s just a matter of all parents have a responsibility to make sure their
kids enjoy sport and see the value in it. You don’t have to breed elite
level AFL sportsmen or cyclists or tennis players, whatever else, but
as long as the kids enjoy playing something.” (FA10)
Theme 4: Parental concerns
around food
Convenience “I guess people have less time so it’s about food that’s easy to
prepare which is processed, which is typically like high in calories and
low nutritional value.” (FA12)
“I guess there’s probably been a sort of an instrumental move over
time towards more sort of mass produced food, mass prepared food,
and I guess there’s probably some growing awareness of the pitfalls
of that.” (FA13)
High Energy/Fast Foods “They hone in on what they like, particularly speedy foods and treat
foods and junk food, unfortunately.” (FA05)
High Energy/Fast Foods
(continued)
“. . .we try to make a concerted effort for our kids to not eat a heap of
junk food but we still have it. . .we realise that kids are going to want
it. . .” (FA10)
Food Marketing “The ads that you see on T.V. of kids going to Maccas and. . . that’s
the visual thing I see through the media.” (FA04)
“Kids eating everything that’s marketed towards what they like and
getting them to get their parents to go to restaurants and stuff,
Macca’s and stuff, like let’s get the kids in and they’ll tell the parents
where they want to go and the parents don’t seem to. . . not have a
say but I reckon they’re dictated by where the kids want to go instead
of the other way around.” (FA08)
Theme 5: Food as a reward
Food reinforcement “I think we all default to that option as parents. We dangle the carrot of
obviously a sweet or treat of some kind—as an example, they might
get a small ice-cream for eating most of their dinner for the night. To
encourage the children to probably eat the right foods first and
foremost, we then dangle the incentive carrot that if you do that then
you get a reward after the fact.” (FA03)
“Generally we would not say you cannot have. . . oh, maybe we would.
Maybe we would say. . . actually, I can think of examples where we
have said "You have to finish what’s there if you want to have that."
(FA09)
Behaviour reinforcement “We do use food for bribery. It’s more of a bribery thing rather than a




Yes. I’d say that with, particularly with McDonalds and those sort of
treats. . . we just sort of found and decided that it’s better to use it as a
treat, things like McDonalds. . ...yeah it is used as a treat, a bargaining
chip or something like that, yeah. The reverse is true too—“OK well
we said if this happened you could have some Maccas but it hasn’t so
we’re not having it” (FA10)
Theme 6: Child food education
(Continued )
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Whilst fathers were able to identify that their role may be different to that of their partners
(e.g. reinforcing meal-time rules), or that they contribute to a greater/lesser degree (e.g. for
household grocery shopping), they identified that the overall responsibility was essentially
shared equally. Shared responsibility was also identified in the context of physical activity with
many fathers recognising the importance of their children being physically active for health as
well as enjoyment. For example:
‘We both think activity is important and so it’s really a 50/50 thing I guess. We’ll talk about
the structured stuff together and determine if it’s right but other than that we share that
responsibility.’ (Father 17, low SEP, one child under five)
Family meal environment
Almost universally, fathers (19/20) identified the importance of the family meal environment
with respect to their children’s eating behaviours, with fathers infrequently mentioning that
Table 2. (Continued)
Themes & sub-themes Sample Quotes
“One thing that we often use is we often refer to food groups for your
strength and your sports and other aspects. So all those elements to
culminate, you know, encourage them to. . . this type of food will
actually encourage you to be stronger, better at play.” (FA03)
“It’s not a common thing but when we do it’s generally about trying
new things and learning about the foods we like and don’t like.
Sometimes it’s from a health perspective but at a kid’s level.
Something like dairy is good for strong bones–stuff like that.” (FA18)
Theme 7: Limiting screen time
“You know, when we were growing up it was all about go outside and
play and if someone had a ball then play with that. These days there’s
four of them crowded around a phone instead of going outside and
that’s what I find challenging.” (FA05)
“We’re not big fans of getting her in front of the TV. We’ve had friends
with kids of a similar age saying to get her to be quiet put Elmo on for
half an hour. We’re not big on that. I’ve had the TV on and she takes a
semi interest but she’s not going to sit on the couch and be glued to it
which is a good thing, I think.” (FA08)
Theme 8: Parental knowledge
Physical activity “A playbook of games that parents could default to or use or utilise at
home in some capacity would be quite helpful. ‘Cause often we don’t
know the games that they play at care or whatever these activities
may be, I think would go a long way to changing people’s habits at
home.” (FA03)
“I’m concerned with how much is too much physical activity as a kid.
Obviously she’s only pretty young at the moment but when she gets
older, primary school age, I have no idea if doing a certain amount of
exercise a week is detrimental or healthy” (FA08)
Diet ”. . .And, are there any sort of foods that are a ‘must have’? Or
amounts–he eats so variably from day to day and week to week. So
what’s normal I guess. . .” (FA16)
“I think maybe ideas around what to do when something isn’t right.
Like, my child won’t eat such and such so what can I do kind of thing.
They change a lot in a short amount of time and there’s so much
information out there it’s hard to know what’s right and what isn’t. A
definitive guide on what’s what I suppose.” (FA20)
https://doi.org/10.1371/journal.pone.0179210.t002
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they occasionally may not be home in time to share the evening family meal. Two important
characteristics within this theme were identified. Firstly, fathers believed family meal times
were an important part of the family social fabric; not only sharing a meal, but also engaging
in other aspects of social etiquette such as family conversations and the formation of family
traditions around meals. As one father describes:
‘We try and aim as a family, especially for meal time/dinner time to sit down as a family
and share that as not only a time for eating but more so conversing and communicating
with the family. So we see food as coupled with that as part of our rules, tradition that we
like to sit down as a family.’ (Father 3, high SEP, one child under five)
Meal time rules were the second characteristic in this theme. The setting of boundaries and
expectations with respect to behaviour at meal times; the amount of food eaten and the types
of foods eaten were commonly raised. Fathers spoke of these rules as having evolved over time
in accordance with their young children’s development and their own past experiences being
drawn upon to inform the basis of the rules in place. For example:
‘We’ll usually have dessert, maybe fruit or yoghurt or something similar but unless the main
is finished there isn’t any further eating. . . if they don’t eat because they are not hungry then
that’s OK. But there’s no eating later on.’ (Father 17, low SEP, one child under five)
Parental role modelling
Fathers (18/20) identified parental role modelling as important in the context of diet and phys-
ical activity. Fathers indicated their belief that parents have a responsibility as the first role
models children are exposed to, with the home the first environment this role modelling
occurs. It was acknowledged by most fathers (14/20) that the opportunity to set the expected
example and influence the behaviours of their children was ever present as their children learn
by observation and imitation of those around them. As one father explained:
‘I think it’s extremely important. Your words, your actions, your behaviours have a great
impact because I believe the home is the first school that they attend. So what they learn
from us is eventually what their characters will be made up of.’ (Father 1, high SEP, one
child under five)
Fathers were conscious of setting the example for their children not only in what they say,
but also in their actions at meal times. Most fathers (16/20) reflected that, given busy lifestyles,
the opportunities to set examples at meal times may not always present themselves. These
same fathers believed their young children learned by observation, and that fathers’ role
modelling of desired behaviours at meal times was integral to the establishment of these behav-
iours. For example:
‘I think it’s very important, you can tell your kids to eat vegetables but if you’re not eating
them yourself it’s very hard. They think you’re not doing it so why should they. I think it’s
very important.’ (Father 6, low SEP, two children under five)
Similar ideas emerged around parental role modelling of engagement in physical activity.
Fathers were cognisant of the different contexts in which physical activity can occur. They
acknowledged the importance of contextual structured activities (e.g. swimming lessons), but
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believed that incidental activity (e.g. walking to local parks) was an opportunity to role model
being active generally. For example:
‘I mean basic stuff, like we’d always encourage walking places that we can locally. I guess that
also goes with your role modelling stuff and that we would always try and walk somewhere if
we can, especially if it’s just a local activity.’ (Father 13 high SEP, two children under five)
Fathers (13/20) also communicated the need for enjoyment when being active, with the
implication being that if children found being active fun they would be more likely to engage.
It was in this context that fathers discussed their belief their children were more active when
they were involved in the activity also. As this father described:
‘I will instigate the rough and tumble. . ..we can get physical where there’s pushing and
shoving. . ..so we try to get as involved as much as you can.’ (Father 1, high SEP, one child
under five)
Parental concerns around food
Fathers (16/20) expressed their concerns about food on a variety of related topics including
their children’s exposure to high energy, non-core foods (such as sweet or savoury snacks and
sugar sweetened beverages), convenience foods and food marketing. Fathers identified the
widespread exposure their children had to high energy, non-core foods even when attempting
to limit such foods. Fathers recognised that children enjoy high energy foods but the regular
exposure to such foods made it difficult to achieve a balanced diet appropriate for young chil-
dren. As this father pointed out:
‘. . .yeah, I guess there’s a lot of junk food I guess. . ..or processed food that’s around, that as
a parent it’s hard to sort of direct them—I mean to find that balance.’ (Father 7, high SEP,
two children under five)
Linked to these concerns, was the topic of food marketing towards young children. Some
fathers (6/20) expressed their concern for such marketing due to its omnipresence and the
message it conveys to young children that such foods are considered part of an everyday diet.
Fathers aired their concerns regarding feeling ill-equipped to deal with the additional parent-
ing burden of such marketing strategies. For example:
‘. . .well we try to steer the kids while we can now because they’re still pretty young away
from commercial TV because it’s just. . .the advertising is everywhere and it’s hard
enough. . .’ (Father 10, high SEP, one child under five)
Additionally, fathers (8/20) acknowledged convenience foods contributed to ill-informed
choices about their family’s eating behaviours. While fathers were mindful of take away foods
also being convenient, they were also conscious of the availability of highly processed, mass-
produced foods that suggest greater convenience to busy families. However, these fathers did
point out that some highly processed foods weren’t any more convenient than the fresh foods
they were replacing.
‘Foods that are meant to make life easy. So instead of a piece of fruit, it’s a roll-up. I guess
it’s processed food really–anything that we’re told makes life easier around food choices. . .’
(Father 19, low SEP, two children under five)
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Food as a reward
The use of food as a reward was described by all but one father although there were some nota-
ble differences in the approaches fathers took when using this strategy. For example, food
rewards were used as an enticement to eat other foods, which was common in the context of
children requesting dessert at dinner time. Some fathers (6/20) indicated that it was difficult to
achieve a learning environment where the context of when it is appropriate to have dessert
could be taught without disparaging other foods and causing the dessert to be the object of
desire. In addition, others added they felt ill-equipped to deal with these dinner-time scenarios
and deficient in the skills needed to successfully navigate and teach their children in such cir-
cumstances. As this father explains:
‘. . .I suppose I’m looking for her to eat a bit more and maybe might use that bait with the
ice-cream or something like that, but I don’t like doing it but I’ve got no other tools.’
(Father 15, low SEP, one child under five)
Food was also used as a reward for non-food related behaviour. Fathers (9/20) described
using food (commonly high energy, non-core foods) as a reward or bribe in scenarios where
they wanted certain behaviours from their children, such as quiet play/activities or assisting
with chores. Fathers lamented the consequences of this action in that the foods used for
rewarding desired behaviour had become standard snack-time foods and thus had inadver-
tently been introduced into the everyday diets of their children.
‘. . .we probably use it as a reward. . .it’s more a treat and . . .unfortunately where I think
we’ve gone wrong is treats are now just standard snacks rather than a treat for good behav-
iour.’ (Father 5, high SEP, one child under five)
Child food education
It was apparent from the responses of several fathers (10/20) that discussions with their chil-
dren about food were far more frequent than discussions relating to physical activity or play.
Topics of discussion varied from food groups (e.g. fruits and vegetables, breads and cereals),
how foods contribute to certain parts of the body (e.g. calcium and strong teeth), to healthy
versus unhealthy foods. Fathers were mindful of creating a learning environment for their
child when talking about food by attempting to provide a context to any information irrespec-
tive of what kind of food was being discussed. For example, five of these fathers felt that nega-
tive talk about non-core foods, even if these are less desired foods, fails to educate
appropriately about the context of when it is appropriate to have these foods.
‘. . .what we say to the youngest one, that’s a sometimes food, so sort of understand that you
don’t want to talk down that it’s so negative and evil because. . .then the kids will question
why they’re even allowed to eat it.’ (Father 10, high SEP, one child under five)
Limiting screen time
In discussing children’s activities, some fathers (6/20) raised issues around limiting screen
time. While fathers only occasionally raised the importance of not having screen time during
family meals, it was commonly discussed by fathers in the context of ensuring their children
engaged in appropriate levels of activity and minimising sedentary behaviour. For example:
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‘I guess a shared underlying value that too much time indoors is not good, like sitting in
front of the TV for extensive periods of time is unhealthy.’ (Father 12, high SEP, one child
under five)
Limiting the availability of screen use (time of day/total time) was described by fathers
although these limits were not without their own challenges. An important challenge for fami-
lies related to the ubiquity and portability of electronic devices, such that even when their
young children are meant to be engaging in non-screen based activity, the appearance of por-
table electronic devices was not uncommon.
‘You know, when we were growing up it was all about “go outside and play” and if someone
had a ball then play with that. These days there’s four of them crowded around a phone
instead of going outside and that’s what I find challenging.’ (Father 5, high SEP, one child
under five)
Parental knowledge
Almost all fathers (19/20) felt they lacked sufficient knowledge to deal with their children’s
nutrition and physical activity needs. It was apparent that fathers called upon their own experi-
ences, as well as discussed these needs with their partners, to provide food and activity envi-
ronments they believe to be appropriate for their young children. However, fathers stated a
desire to have greater knowledge of these matters but also articulated frustration about a lack
of useable, or, at times conflicting information, regarding children’s nutrition and physical
activity. As this father describes:
‘I mean, there’s so much development that occurs in the first few years–how do we know
we’re getting it right? It’d be great to have a guide on what to expect at certain ages and
what’s OK and what’s too much.’ (Father 16, low SEP, one child under five)
All fathers described wanting to have access to resources on children’s eating and physical
activity that were readily available, evidence-based and offered guidance on appropriate foods
and physical activities for children across childhood. Whilst many fathers felt a resource of this
type could be electronic, a substantial proportion also believed a hardcopy guide would be use-
ful to access on repeated occasions.
In addition to the identified themes presented here, a small number of individual fathers
also raised topics relating to food restriction, physical activity skill development and differ-
ences in food preparation on weekends. Due to the small number of fathers that raised these
topics, they were not presented here.
Discussion
This study contributes to the limited work examining fathers’ beliefs and perceived roles in the
eating and physical activity behaviours of their young children. Additionally, it provides an
understanding of paternal views regarding the type of support fathers require to best promote
these behaviours. The findings suggest that fathers believe healthy eating and physical activity
behaviours are important for their young children; that fathers believe they can promote and
support these behaviours in a number of ways; and that their role in such promotion and sup-
port is an important one. The results presented here build on existing qualitative work in this
area by expanding our understanding of fathers’ perceptions regarding young children’s
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eating, as well as contributing unique perspectives on the paternal role in their young chil-
dren’s physical activity behaviours. It is of interest to note that of the eight themes identified,
three related to both diet and activity, four related to diet only and one related to physical
activity only.
Fathers acknowledged their shared responsibility with mothers in the context of the dietary
and physical activity behaviours of their young children. There has been limited work investi-
gating fathers’ perceptions about young children’s dietary behaviours, with the focus generally
on paternal feeding practices, (such as pressure to eat and food restriction), in relation to child
weight status [12, 19, 25]. However, emerging research has begun to capture the views of
fathers on their roles and responsibilities regarding family meals. For example, Mallan and col-
leagues identified that perceived responsibility for child feeding, along with a more involved
attitude toward their role as a father, were positively related to how often fathers ate meals with
their children [26]. Fathers in our study described family meals as an important opportunity to
develop family social fabric and developmentally appropriate mealtime rules. This is supported
by early work by Horodynski and colleagues, who, in their qualitative study of African-Ameri-
can fathers of toddlers, described mealtime patterns of behaviour, such as the establishment
of family customs and the development of routines or rules that govern these customs [27].
There is also limited data reporting fathers’ perceptions about their role in young children’s
physical activity behaviours. Whilst fathers’ physical activity has been reported as a probable
positive correlate of children’s physical activity, [28] as has parental support for physical activ-
ity, [29] to our knowledge, fathers’ perceptions about their roles in young children’s physical
activity behaviours have not been studied previously. Ferreira and colleagues, in their review
of environmental correlates of physical activity, noted that fathers’ physical activity (and not
mothers’) was a consistent positive correlate of physical activity in children [28]. Additionally,
Cleland and colleagues, in their longitudinal study of the family physical activity environment
observed that paternal direct support was positively associated with weekend MVPA in older
boys [29]. However, the observations of the Cleland study and the Ferreira review were in chil-
dren older than five years of age. Our study contributes to the understanding of fathers’ roles
in children’s physical activity behaviour through investigation of paternal beliefs that specifi-
cally relate to the younger child. Such investigation has provided unique perspectives not pre-
viously examined in fathers of children in this age group. In this study, fathers believed they
were responsible for role modelling healthy eating behaviours with importance placed on role
modelling at the evening meal. This is somewhat supported by work by Campbell and col-
leagues, who, in their qualitative study exploring Australian parents’ views of children’s food
choices, noted that the majority of parents (mothers) in that study believed parental modelling
at meals times to be important [30]. However, unlike role modelling desired eating behaviours
at specific times, fathers felt opportunities to role model physical activity behaviours were less
restrictive with importance placed on enjoyment and participation. Fathers also believed being
physically active, (and consequently role modelling physical activity), in these different con-
texts, to be beneficial to the development of their children’s physical activity behaviours. This
notion is supported by a review of correlates of preschool children’s physical activity by Hink-
ley and colleagues which reported that children with active parents tended to be more active
[31].
While fathers were aware of their role in influencing their children’s diet and physical activ-
ity, largely through shared responsibility and modelling, they felt there was a lack of informa-
tion to guide them. Fathers, in the present study, expressed a desire to be better informed
about their children’s diet and physical activity needs through access to reliable information.
This is in contrast to recent qualitative work by Tanner and colleagues, where mothers
described fathers as disinterested in healthy food provision in comparison to mothers [9].
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However, as was the case with some fathers in our study, mothers in the Tanner study also
described fathers as being unskilled to provide healthy food options.[9] Lamb postulated that
fathers’ engagement with their children is determined by four factors, one of which is adequate
parenting skills and that possession of these skills results in a higher likelihood of engagement
with their children [32]. Yet the fathers in our study, despite identifying a lack of knowledge
and skills at times, were already discussing these needs with their partners. This is supported
by recent work by Khandpur and colleagues who described the majority of fathers in their
qualitative study as sharing parental responsibility for child feeding with their partners, as well
as engaging in discourse to resolve any differences that may arise [33]. That these similarities
and differences exist in the current literature on fathers’ involvement and perceptions with
respect to their young children’s dietary and physical activity needs is not surprising and indi-
cates that significant further study is warranted.
A number of themes were identified relating to parental food concerns. For example,
fathers described their belief that foods that are purported to be more convenient were often
highly processed, high in energy and low in nutritional benefit. This finding is of interest given
that previous studies have reported parental misconceptions regarding the quality of children’s
diets. For example, Kourlaba and colleagues, in their large study of Greek mothers and their
children below five years of age, observed that over 80% of mothers overestimated the quality
of their child’s diet [34]. The fathers in our study, whilst making no comment on the quality of
their children’s diets, clearly felt that the convenience and snack foods entering their children’s
diets were of poorer nutritional quality than desired.
Fathers were concerned about food marketing towards children, specifically the efforts of
such marketing to undermine parental responsibility for food choices through child requests
for particular foods. This belief is aligned with recent research that suggests the marketing and
advertising of food products to children, via multiple media platforms, are for foods that are of
poor nutritional quality [35–37] and influence children’s food preferences and subsequent
requests for such foods [38]. That fathers raise these points, and attempt to provide context to
their children about these foods, suggests they are not only active participants in the care and
feeding of their young children, but also concerned about the impacts of broader social envi-
ronments on the dietary behaviours of their children.
The use of food as a reward to encourage consumption of another food was commonplace.
The use of food as a reward has been well documented previously [30, 39] and so it is not sur-
prising that all but one father indicated using this strategy. Approximately half the fathers
expressed concern that using this approach could result in their children liking the reward food
more, and the rewarded food less. Early work investigating this notion has produced mixed
results, indicating the positive effect that might be expected (increased consumption of the
rewarded food) when offering a reward wasn’t observed, although supporting fathers’ concerns,
liking for the reward food did increase [40, 41]. Of importance is that the use of food as a reward
has been shown to have associations with obesity-promoting eating behaviours in young chil-
dren [42–44] and increased BMI z-scores in primary school aged children [45]. The fathers in
this study, whilst not directly linking the use of food as a reward to their children’s weight status,
were concerned regarding the possible development of obesity-promoting eating behaviours
such as increased exposure and preference for a reward food. Such concern furthers the previ-
ously discussed notion of fathers seeking additional guidance to be better informed about their
children’s diet and physical activity needs through access to reliable information.
Fathers’ described limitations they imposed on screen time use such as time of day and
duration. Whilst there appears to be a lack of established correlates of preschool children’s
sedentary behaviours, [46] fathers’ beliefs regarding limiting screen time use appear to be sup-
ported by work of Spurrier and colleagues who observed associations between fewer rules
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about electronic entertainment and higher indoor sedentary time in their study of 280 pre-
school children’s home environments [42]. Where limitations on screen-based activities did
occur in the context of dietary behaviours, this was generally related to the evening meal.
Whilst the intention of these actions may be in the context of family customs, they may also
provide benefit with respect to dietary intake. For example, Lloyd and colleagues, in their
study of maternal and paternal parenting practices in 70 Australian families, observed that
screen time use was inversely associated with children’s energy intake from core foods [47].
Thus, fathers’ actions of limiting screen time during family meals may contribute to both the
family social fabric as well as healthier dietary intakes for their young children.
It is of interest, that despite including fathers from different SEP categories, analysis of
themes according to paternal education/employment revealed no substantial differences in the
views of fathers. Previous work undertaken in fathers of young children has indicated that
paternal education moderates the relationships between father and child intakes for savoury
snacks and take-away foods [48]. However, work investigating the relationship between paren-
tal education and children’s physical activity has shown equivocal results. For example, work
by Burgi and colleagues, in their investigation of associations between parental education,
parental work status and children’s physical activity, observed no differences in child physical
activity irrespective of paternal or maternal education or paternal work status [49]. This is sup-
ported by work from Kelly and colleagues who, in their investigation of the effect of SEP on
the objectively measured physical activity of four to five-year-old children, observed no rela-
tionship between low SEP and lower physical activity behaviours[50]. Contrasting these obser-
vations is work by Yang and colleagues, who, in their longitudinal investigation of SEP as a
predictor of children’s physical activity, observed that nine year-old boys whose fathers were
more highly educated participated in more sport than children of lesser educated fathers [51].
Although this study contributes to the literature by examining fathers’ perceptions about the
diets and physical activity behaviours of their young children, it is not without limitations.
Despite including fathers from a range of SEP, the sample may not be representative of all
fathers. It is of interest, however, that the themes identified did not differ according to paternal
SEP. That fathers were recruited from childcare centres and kindergartens may limit generali-
sability in that these fathers may be routinely involved in child rearing duties; those who chose
to participate may possibly be more interested in nutrition or physical activity and thus only
represent a subgroup of fathers. Accordingly, these results may only be generalizable to fathers
who have higher levels of involvement in their children’s mealtimes and play. This study only
captured fathers’ perspectives and it is possible that mothers’ perspectives with respect to the
identified themes may be different. However, the qualitative nature of these data enriches the
authentic understanding of fathers’ perspectives in the child food and activity context and con-
tributes to the knowledge base informing the development of evidence-based child health
interventions. Such interventions could investigate family dynamics in the context of individ-
ual parenting with respect to young children’s eating and physical activity behaviours. Addi-
tionally, coupled with previous findings regarding dietary associations between fathers and
their young children’s dietary behaviours [16], the contribution of this study to the under-
standing of fathers’ perspectives on their young children’s eating and physical activity behav-
iours, may also improve the ability to engage both parents in the delivery of such family-
focused interventions.
Conclusion
This exploratory study presents the views of a socio-economically diverse group of fathers
regarding their perceived roles in the dietary and physical activity behaviours of their young
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children. Additionally, it provides insights into the underlying perceptions that generate these
views. This study reveals that fathers view themselves as active participants in their young
children’s dietary and physical activity behaviours. The findings suggest that fathers’ believe
healthy eating behaviours and being physically active are important for their young children
and that these behaviours can be promoted in a number of ways. Future, family focussed inves-
tigations, would benefit from including fathers to allow a thorough understanding of their
beliefs and influences regarding children’s health behaviours. This, in turn, would improve the
ability to deliver effective family-focused child health interventions.
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Supplementary Table 1. Additional topics raised by individual / small number of fathers 
Topic Sample Quote/s
Topic: Food restriction “My wife is yeah, on sweet stuff, very strict.  She wouldn’t offer my daughter chocolate….my wife’s much more mindful about sugars 
generally…” (FA12) 
Topic: Physical activity skill 
development 
“Yeah I guess a combination of both.  I mean there’s some stuff we do together which we should do more, obviously it’s not been the 
season like swimming, so we’ll be doing more of that as that comes about and that is a little bit difficult in that she’s learning to swim 
and being taught so it kind of becomes less productive as an exercise I suppose.  But I guess once she’s got that skill down pat and is 
in control, then that will change quite a bit.  General play around the house obviously is mutual.  We do a fair bit of that.  But yeah quite 
looking forward to doing more of those sort of structured things and being able to practice and do all of that sort of stuff.  I guess she’ll 
be five so a lot of sports start around then so we’ll definitely start stuff by next year, athletic sort of team sport.” (FA13)  
“Probably a combination really.  I mean there’s some stuff we do together – running around the park and that sort of stuff.  Maybe some 
play around the house – we can do a fair bit of that depending on the day.  I have to say I’m looking forward to doing more of those 
structured activities – where I can get a greater enjoyment out of them.  There’s only so much of kids’ activities you can handle you 
know.  I enjoy it, because it’s time with the kids, but after a while it can tire.” (FA17)   
Topic: Weekend food 
preparation 
“On the weekend I might obviously chime in, especially as time of the year has moved to a spring/summer, on the barbecue more often.  
So we often find that’s a bit of a default setting with barbecues and salads and fresh food in that sort of area.” (FA03) 
“I tend to prepare the meals on the weekend.” (FA05) 





Supplementary Appendix 1 - Fathers’ Interview Script 
• THANKS for participating in the interview today to share your thoughts with me on your child’s eating and activity.
• Please keep in mind that there are NO RIGHT OR WRONG answers to these questions. I’m really just interested in
what you think.
• Some of these questions might sound really GENERAL, but that’s on purpose, I really just want to know what comes
to mind for you.
• Some of the questions might also sound a bit REPETITIVE. I want to make sure you have plenty of opportunity to tell
me all of your thoughts and ideas. If you’ve told me everything you think about a topic already, let me know and we
can move onto the next group of questions.
• If you DON’T UNDERSTAND a question,  just let me know;  if there are any questions you want to SKIP that’s OK
too, just let me know.
• Finally, you can choose to STOP THE INTERVIEW AT ANY TIME if you do not wish to continue with it.
 I will take some notes during our discussion and I will also be RECORDING OUR TALK on a digital voice recorder so
that I can remember what you’ve told me later on. Is this OK with you?
• Are you ready to begin? Let’s get started then:
(Start recording) “This is ID_ _” 
1. I'm going to start with some questions about children's eating. By this I mean what they eat, how they eat, how
much they eat.  So in this context, when I say ‘kids eating in Australia’ what springs to mind?
 If necessary can prompt: eg: healthy eating, take-away foods, home meals, convenience, etc.
2. What involvement in the decision making about the food/s your family eat do you have?
 If necessary can prompt: eg: shopping, cooking
3. What rules do you have in your house about your children’s food or eating / meal times?
 If necessary can prompt: eg: types of snacks, eating all of main meal
Who generally makes these rules?
Who enforces these rules?
 Is food used as a reward?
4. What involvement do you have in the grocery shopping for your household?
 If necessary can prompt regarding contribution to shopping list or how often does shopping.
5. What responsibility do you feel you have (even partially) for the decisions made about food at home?
 If necessary can prompt: eg: through your actions or requests for particular foods
6. How important do you think it is to practice what you say or actively role model how you would like your child to
behave?
How do you do this?
- Do you eat with your child?
- How do you talk about food? – eg: do you mention not getting dessert if vegies are unfinished?
Why do you do this? 
- May prompt with healthy ideas around eating
155
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7. Now I'm going to ask some questions about children's activity. By this I don’t just mean organized physical
activity (for example swimming lessons), I mean any activity – for example playground play and rough & tumble
play.  In this context, what are your thoughts on young children’s activity?
8. How do you spend time with your children when they are active?
Eg: What do you do with them?
9. How do you contribute to your child/ren’s physical activity?
 If necessary can prompt with examples
10. What responsibility do you feel you have (even partially) for the decisions made about physical activity at
home?
 If necessary can prompt: eg: through your actions
11. Do you contribute to any home rules around physical activity?
 If necessary can prompt: eg: sunny day, need to play outside, restriction of sedentary behaviour activities in
preference for physical activity?
12. How important do you think it is to practice what you say or actively role model how you would like your child to
behave?
How do you do this?
- Are you active with your child?
- How do you talk about activity? – eg: do you mention being fit and healthy?
Why do you do this? 
- May prompt with healthy ideas around activity
13. What sort of information or ideas would you be interested in knowing more about with respect to ideas on how
to raise healthy, active kids?
 If necessary can prompt - what sort of information would you find useful?
 Anything else? (Prompt to completion)
14. How do you prefer to find/receive information on topics that interest you?
eg: online, print articles
15. If you were to be involved in a program where information on children’s eating and activity was provided to you,
how would you prefer to receive this information?
 If necessary can prompt – eg: in a group setting?
16. How often do you think you’d realistically like to participate in this sort of program?
eg: once off vs regular
eg: weekly vs monthly
17. If we were to design a program and resources providing information to fathers of young children about eating
and physical activity how would you suggest we do that?
 Anything else? (Prompt to completion)
18. Is there anything else you’d like to add to what we’ve talked about?
 Anything else? (Prompt to completion
156
Page 3 of 3 
19. Would you be happy to be contacted again for a follow-up study on the same topic?


























































































































































































































































































































































































































































































If you have any questions about this project please call  
Anne or Bibi on 0488 552 455 or 9244 6199  
or email infant-study@deakin.edu.au 
A2
A3
IMPORTANT INSTRUCTIONS – PLEASE READ 
Thank you for taking the time to complete this survey. It will take you about 10-15 
minutes to complete, although this might vary depending on your answers.  
Please answer each question by ticking the most suitable option. Where you are asked to 
write an answer please read the question carefully and answer the best you can in the 
space provided. There are no right or wrong answers. If you are unsure about how to 
answer a question, please choose the answer that best reflects how you feel.   
When marking your answers on the survey, please clearly tick your response so we can 
easily see which answer you chose. For example: 
When asked to tick your answer, please do so like this: 
Yes  1
No  2
    
A4
SECTION A: ABOUT YOUR CHILD 
QA1 What is today’s date? 
_______/_______/20_____ (dd/mm/yyyy) 
QA2 What is your baby’s date of birth? 
_______/_______/20_____ (dd/mm/yyyy) 
QA3  The following questions ask about your views about your child’s eating. Please indicate how 
much you agree or disagree with the statements by ticking one response for each statement. 
Strongly 
Agree 
Agree Disagree Strongly 
Disagree 
a. It will be important that my child learns to
enjoy a wide range of fruits and vegetables  0  1  2  3 
b. The foods I make available to my child will
affect what foods s/he comes to like  0  1  2  3 
c. Children are more likely to enjoy a food if they
see their parents eating it  0  1  2  3 
d. If I keep on offering foods my child hasn’t
previously enjoyed s/he is likely to come to enjoy 
them  
 0  1  2  3 
e. A good way to get my child to eat healthy
foods will be to offer a food treat as a reward (for 
example, offering dessert if s/he eats all their 
vegetables)  
 0  1  2  3 
f. My child doesn’t like the taste of vegetables  0  1  2  3 
g. My child doesn’t like the taste of plain water  0  1  2  3 
h. Overall I am satisfied with my child’s eating
habits  0  1  2  3 
i. If my child doesn’t eat their meal I find it hard
to hide my frustration  0  1  2  3 
Strongly 
Agree 
Agree Disagree Strongly 
Disagree 
A5
 QA4  How confident are you that you will be able to do the following things with your child over the 







Not at all 
confident 
a. Get my child to eat enough vegetables (this does
not include potato or potato chips)  0  1  2  3 
b. Get my child to drink plain water (with no flavours
or juice added)  0  1  2  3 
c. Say ‘no’ to my child’s demands/fussing for soft-
drinks, fruit juice, cordials and other sweetened drinks  0  1  2  3 
d. Say ‘no’ to my child’s demands/fussing for potato
chips/twisties/cheezels and similar foods  0  1  2  3 
e. Say ‘no’ to my child’s demands/fussing for sweet
snacks, confectionary, lollies and/or ice-cream  0  1  2  3 
f. Get my child to eat a wide range of foods  0  1  2  3 
g. Get my child to eat enough fruit (this does not
include fruit juice)  0  1  2  3 
h. Allow my child to choose how much s/he eats  0  1  2  3 
i. Get my child to eat a variety of fruits/vegetables  0  1  2  3 
j. Eat meals with my child on most days  0  1  2  3 
k. Talk with other people who care for my child about
what to feed him/her  0  1  2  3 
l. Talk with other people who care for my child about
encouraging active play (like walking, dancing, playing
outside) 
 0  1  2  3 
m. Talk with other people who care for my child about
limiting the amount of TV s/he watches  0  1  2  3 
n. Turn off the TV during mealtimes  0  1  2  3 
o. Say ‘no’ to my child’s demands/fussing to watch
TV/video/DVD  0  1  2  3 
p. Get my child to do some active play when s/he
wants to watch TV  0  1  2  3 
q. Provide my child with a range of active play options  0  1  2  3 
r. Get my child to do enough active play for health  0  1  2  3 
s. Keep my child entertained without using
TV/video/DVDs  0  1  2  3 







Not at all 
confident 
A6
QA5  The following questions ask what you think about behaviours around food and eating for 
children and parents. Please indicate how much you agree or disagree with the statements by 






a. The only drinks children need are milk and water  0  1  2  3 
b. Parents should include fruit or vegetables in all
children’s meals and snacks  0  1  2  3 
c. TV should be turned off when children are
eating meals  0  1  2  3 
d. Parents should not make a fuss if their
child doesn’t eat their meal  0  1  2  3 
e. To get children to try foods they haven’t
enjoyed in the past, it’ s good to offer them
with favorite foods  
 0  1  2  3 
f. Parents should offer other foods if their
child doesn’t eat their meal  0  1  2  3 
g. Parents should encourage children to
finish everything on their plate  0  1  2  3 
A7
QA6 The following statements ask about your views regarding babies’ and toddlers’ (0-2 years of 
age) physical activity. Please indicate how much you agree or disagree with each statement by 
ticking one response for each statement. 
Strongly 
Agree 
Agree Disagree Strongly 
Disagree 
a. Babies and toddlers get all the activity they need
naturally   0  1  2  3 
b. Physical activity is important for babies’ and
toddlers’ health and development  0  1  2  3 
c. Parents need to encourage their babies and
toddlers to be physically active  0  1  2  3 
d. Babies need some planned physically active play
every day  0  1  2  3 
e. Parents need to help and encourage babies to
explore their environment  0  1  2  3 
f. The time babies are in places that restrict movement
(like bouncers, highchairs & playpens) should be limited  0  1  2  3 
g. Babies and toddlers need a safe space where they can
move freely and explore  0  1  2  3 
h. Babies need to be physically active so that they can
develop skills like crawling and walking  0  1  2  3 
i. TV is educational for babies and toddlers  0  1  2  3 
j. Babies and toddlers can learn from TV, videos and
DVDs  0  1  2  3 
k. Babies and toddlers should be allowed to watch TV  0  1  2  3 
l. TV is helpful for baby’s and toddler’s development
(e.g. language skills)  0  1  2  3 
m. TV is useful for keeping babies and toddlers
occupied  0  1  2  3 
n. Toddlers need several hours of active play every day  0  1  2  3 
o. Toddlers need some planned active play every day
(eg. rolling a ball to each other)  0  1  2  3 
p. Except when sleeping, toddlers should not spend
prolonged periods of time in restrained seating (like
highchairs, pushers, playpens & car seats) 
 0  1  2  3 
q. Toddlers need help to learn skills like jumping
and throwing a ball  0  1  2  3 
Strongly 
Agree 
Agree Disagree Strongly 
Disagree 
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QA7  The following questions ask about your child’s play time.  Please indicate how much you agree 






a. I take my child to the park/playground often  0  1  2  3 
b. I think that my child will be naturally active  0  1  2  3 
c. It is easy for my child to get plenty of active
play time every day  0  1  2  3 
d. My child has plenty of opportunities to be active
enough for healthy growth and development  0  1  2  3 
e. My child spends many hours each day in a pusher,
highchair, bouncer or playpen  0  1  2  3 
f. I use TV to distract my child when s/he is being
difficult  0  1  2  3 
g. I use TV to keep my child occupied so that I can get
things done  0  1  2  3 
h. I have the TV on while my child is eating  0  1  2  3 
i. Overall, I don’t think the amount of TV that my child
watches will affect his/her health  0  1  2  3 
j. I find it difficult to control how much TV my family
or others allow my child to watch  0  1  2  3 
k. I think that when s/he is older, my child will have
similar physical activity levels to my own  0  1  2  3 
l. I think that when s/he is older, my child will watch
similar amounts of TV to me  0  1  2  3 
m. It’s hard to find time to spend outside with my
child every day  0  1  2  3 
n. It’s hard to find games that will keep my child







SECTION B:  ABOUT YOU 
QB1   What is your relationship to the child involved in this study?  (Please tick one response only) 
QB2  Have you had another child since joining the INFANT study? 
No  0 
No but currently pregnant  1 How many weeks pregnant are you?  ____ weeks 
Yes  2 What is that child’s date of birth?  ___/___/___ 
QB3 How would you rate your own health (Please tick one response only) 
Excellent  0




QB4 How would you rate your own sleep over the past week?  (Please tick one response only) 
Very bad  0
Fairly bad  1
Fairly good  2
Very good  3
Mother  0 
Father  1 Please go to QB3 
Other  2 Please specify: 
___________________ 
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QB5 Overall, how do you think you are coping with life at present? (Please tick one response only) 
Not at all  0
A little  1
Fairly well  2
Very well  3
Extremely well  4
QB6 How tall are you without shoes?  (If unsure, please give your best guess) 
____cm  or ____feet/inches 
QB7 How much do you weigh without shoes?  (If unsure, please give your best guess) 
____kg  or ____stone/pounds 
QB8 Are you currently: (Please tick one response only) 
On maternity / paternity leave  0 Please go to Section C
Employed full-time  1 Please go to the next question
Employed part-time  2 Please go to the next question
Unemployed  3 Please go to Section C
A student  4 Please go to Section C
Retired  5 Please go to Section C
Home duties full time  6 Please go to Section C
Other  7 Please go to Section C
QB9 During the last month,  
a) Approximately how many days did you work in paid employment?
_________ days per week OR ____________ total days in the last month  
b) How many hours did you work on an average day?
____hours per day
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SECTION C:  YOUR OWN ACTIVITIES 
QC1 On a usual weekday (Monday through to Friday), about how many hours do you usually spend 
sitting down and watching television or videos/DVD’s? 
____hours and ____minutes each weekday
QC2 On a usual weekend day (Saturday or Sunday), about how many hours do you usually spend 
sitting down and watching television or videos/DVD’s? 
____hours and ____minutes each weekend day
In the following section we want you to think about the physical activities that you have done in the last 
week.  
QC3 In the last week, how many times have you walked continuously, for at least 10 minutes, for 
recreation, exercise or to get to or from places?  
____times
QC4 What do you estimate was the total time that you spent walking in this way in the last week?  
In hours and / or minutes 
____hours and ____minutes
QC5 In the last week, how many times did you do any vigorous gardening or heavy work around the 
yard, which made you breathe harder or puff and pant?  
____times
QC6 What do you estimate was the total time that you spent doing vigorous gardening or heavy work 
around the yard in the last week?  
In hours and / or minutes 
____hours and ____minutes
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The next questions exclude household chores, gardening or yard work: 
QC7 In the last week, how many times did you do any vigorous physical activity which made you 
breathe harder or puff and pant? (e.g. jogging, cycling, aerobics, competitive tennis) 
____times
QC8  What do you estimate was the total time that you spent doing this vigorous physical activity in 
the last week?  
In hours and / or minutes 
____hours and ____minutes
QC9 In the last week, how many times did you do any other more moderate physical activities that 
you have not already mentioned? (e.g. gentle swimming, social tennis, golf) 
____times
QC10  What do you estimate was the total time that you spent doing these activities in the last week?  
In hours and / or minutes 
____hours and ____minutes
Thank you for finishing this survey!   
We sincerely appreciate your time and effort. 
Please return your surveys together with your partner’s surveys  








If you have any questions about this project please call  
Anne or Bibi on 0488 552 455 or 9244 6199  
or email infant-study@deakin.edu.au 
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Thank you for taking the time to complete this survey. It will take you about 10-15 minutes to complete, 
although this might vary depending on your answers. We will collect your survey at the time that we 
visit your partner and your child.   
Contact details 
Please contact the INFANT team if you have any questions about the survey. 
INFANT team : Phone: (03) 9244 6199 
Email: infant-study@deakin.edu.au 
IMPORTANT INSTRUCTIONS – PLEASE READ 
Please answer each question by shading the most suitable option. Where you are asked to write an 
answer please answer in the space provided. If you are unsure about how to answer a question, please 
choose the answer that is closest to how you feel. Please do not leave questions unanswered. 
Please answer questions in the following way: 
Fill in the circles clearly like this:  
In general, would you say your health is? (Please shade one response only) 
Poor Fair Good Very good Excellent 
1 2         3 4 5
You would shade this circle if you think your health is good 
Print clearly in the boxes or on lines provided like this:  
What is your postcode? (PRINT clearly on the line)  
      3125 
Correct mistakes like this: 
In general, would you say your health is: (Please shade one response only) 
Poor Fair Good Very good Excellent 
1          2       3 4 5
If you make a mistake cross it out and clearly mark the correct answer by shading the circle. 
SECTION A: ABOUT YOUR CHILD 
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QA1 What is today’s date? 
_______/_______/20_____ (dd/mm/yyyy) 
QA2 What is your child’s date of birth?  
_______/_______/20_____ (dd/mm/yyyy) 
QA3  The following questions ask about your views about your child’s eating. Please indicate how 
much you agree or disagree. (Please shade one response for each statement) 
Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
a. It will be important that my child learns to enjoy a
wide range of fruit and vegetables  1  2  3  4 
b. The foods I make available to my child will affect
what foods s/he comes to like  1  2  3  4 
c. Children are more likely to enjoy a food if they see
their parents eating it  1  2  3  4 
d. If I keep on offering foods my child hasn’t
previously enjoyed s/he is likely to come to enjoy them  1  2  3  4 
e. A good way to get my child to eat healthy foods will
be to offer a food treat as a reward (for example, 
offering dessert if s/he eats all their vegetables)  
 1  2  3  4 
f. My child doesn’t like the taste of vegetables  1  2  3  4 
g. My child doesn’t like the taste of plain water  1  2  3  4 
h. Overall I am satisfied with my child’s eating habits  1  2  3  4 
i. If my child doesn’t eat their meal I find it hard to hide
my frustration  1  2  3  4 
Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
QA4 How confident are you that you will be able to do the following things with your child over the 
next year?  (Please shade one response for each statement) 
Not at all Slightly Very Extremely 
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confident confident confident confident 
a. Get my child to eat enough vegetables (this does
not include potato or potato chips)  1  2  3  4 
b. Get my child to drink plain water (with no flavours
or juice added)  1  2  3  4 
c. Say ‘no’ to my child’s demands/fussing for soft-
drinks, fruit juice, cordials and other sweetened drinks  1  2  3  4 
d. Say ‘no’ to my child’s demands/fussing for potato
chips/Twisties/Cheezels and similar foods  1  2  3  4 
e. Say ‘no’ to my child’s demands/fussing for sweet
snacks, confectionary, lollies and/or ice-cream  1  2  3  4 
f. Get my child to eat a wide range of foods  1  2  3  4 
g. Get my child to eat enough fruit (this does not
include fruit juice)  1  2  3  4 
h. Allow my child to choose how much s/he eats  1  2  3  4 
i. Get my child to eat a variety of fruit/vegetables  1  2  3  4 
j. Eat meals with my child on most days  1  2  3  4 
k. Talk with other people who care for my child about
what to feed him/her  1  2  3  4 
l. Talk with other people who care for my child about
encouraging active play (like walking, dancing, playing
outside) 
 1  2  3  4 
m. Talk with other people who care for my child about
limiting the amount of TV s/he watches  1  2  3  4 
n. Turn off the TV during mealtimes  1  2  3  4 
o. Say ‘no’ to my child’s demands/fussing to watch
TV/video/DVDs  1  2  3  4 
p. Get my child to do some active play when s/he
wants to watch TV  1  2  3  4 
q. Provide my child with a range of active play options  1  2  3  4 
r. Get my child to do enough active play for health  1  2  3  4 
s. Keep my child entertained without using
TV/video/DVDs  1  2  3  4 
t. Play with my child  1  2  3  4 








QA5  The following questions ask what you think about behaviours around food and eating for 
children and parents. Please indicate how much you agree or disagree. (Please shade one response 







a. The only drinks children need are milk and water  1  2  3  4 
b. Parents should include fruit or vegetables in all
children’s meals and snacks  1  2  3  4 
c. The TV should be turned off when children are
eating meals  1  2  3  4 
d. Parents should not make a fuss if their child
doesn’t eat their meal  1  2  3  4 
e. To get children to try foods they haven’t enjoyed in
the past, it’ s good to offer them with favorite foods  1  2  3  4 
f. Parents should offer other foods if their child
doesn’t eat their meal  1  2  3  4 
g. Parents should encourage children to finish
everything on their plate  1  2  3  4 
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QA6 The following statements ask about your views regarding children’s physical activity. Please 
indicate how much you agree or disagree. (Please shade one response for each statement) 
Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
a. Children get all the activity they need naturally  1  2  3  4 
b. Physical activity is important for children’s health and
development  1  2  3  4 
c. Parents need to encourage their children to be
physically active  1  2  3  4 
d. Children need some planned physically active play
every day  1  2  3  4 
e. Children need a safe space where they can move
freely and explore  1  2  3  4 
f. Children need to be physically active so that they can
develop skills like running and catching  1  2  3  4 
g. TV is educational for children  1  2  3  4 
h. Children can learn from TV, videos and DVDs  1  2  3  4 
i. Children should be allowed to watch TV  1  2  3  4 
j. TV is helpful for children’s development (e.g.
language skills)  1  2  3  4 
k. TV is useful for keeping children occupied  1  2  3  4 
l. Children need several hours of active play every day  1  2  3  4 
m. Children need help to learn skills like kicking and
throwing a ball  1  2  3  4 
Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
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QA7  The following questions ask about your child’s play time.  Please indicate how much you agree 






a. I take my child to the park/playground often  1  2  3  4 
b. I think that my child is naturally active  1  2  3  4 
c. It is easy for my child to get plenty of active
play time every day  1  2  3  4 
d. My child has plenty of opportunities to be active
enough for healthy growth and development  1  2  3  4 
e. I use TV to distract my child when s/he is being
difficult  1  2  3  4 
f. I use TV to keep my child occupied so that I can get
things done  1  2  3  4 
g. I have the TV on while my child is eating  1  2  3  4 
h. Overall, I don’t think the amount of TV that my child
watches will affect his/her health  1  2  3  4 
i. I find it difficult to control how much TV my family
or others allow my child to watch  1  2  3  4 
j. I think that when s/he is older, my child will have
similar physical activity levels to my own  1  2  3  4 
k. I think that when s/he is older, my child will watch
similar amounts of TV to me  1  2  3  4 
l. It’s hard to find time to spend outside with my child
every day  1  2  3  4 







SECTION B:  ABOUT YOU 
QB1   What is your relationship to the child involved in this study? (Please shade one response only) 
QB2 Overall, how do you think you are coping with life at present? (Please shade one response only) 
Not at all A little Fairly well Very well Extremely well 
 1  2  3  4  5
QB3 How tall are you without shoes?  (If unsure, please give your best guess) 
______cm  or ______feet/inches 
QB4 How much do you weigh without shoes?  (If unsure, please give your best guess) 
______kg  or ______stone/pounds 
QB5 Are you currently: (Please shade one response only) 
On maternity / paternity leave  1 Please go to Section C 
Employed full-time  2 Please go to QB6 
Employed part-time  3 Please go to QB6 
Unemployed  4 Please go to Section C 
A student  5 Please go to Section C 
Retired  6 Please go to Section C 
Home duties full time  7 Please go to Section C 
Other  8 Please go to Section C 
QB6 During the last month,  
a) Approximately how many days did you work in paid employment?
_________ days per week OR ____________ total days in the last month  




Other  3 Please specify:_______________________________ 
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SECTION C:  YOUR OWN ACTIVITIES 
QC1 On a usual weekday (Monday through to Friday), about how many hours do you usually spend 
sitting down and watching television or videos/DVD’s? 
____hours and ____minutes each weekday
QC2 On a usual weekend day (Saturday or Sunday), about how many hours do you usually spend 
sitting down and watching television or videos/DVD’s? 
____hours and ____minutes each weekend day
In the following section we want you to think about the physical activities that you have done in the last 
week.  
QC3 In the last week, how many times have you walked continuously, for at least 10 minutes, for 
recreation, exercise or to get to or from places?  
____times
QC4 What do you estimate was the total time that you spent walking in this way in the last week?  
____hours and ____minutes
QC5 In the last week, how many times did you do any vigorous gardening or heavy work around the 
yard, which made you breathe harder or puff and pant?  
____times
QC6 What do you estimate was the total time that you spent doing vigorous gardening or heavy work 
around the yard in the last week?  
____hours and ____minutes
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The next questions exclude household chores, gardening or yard work: 
QC7 In the last week, how many times did you do any vigorous physical activity which made you 
breathe harder or puff and pant? (e.g. jogging, cycling, aerobics, competitive tennis) 
____times
QC8  What do you estimate was the total time that you spent doing this vigorous physical activity in 
the last week?  
____hours and ____minutes
QC9 In the last week, how many times did you do any other more moderate physical activities that 
you have not already mentioned? (e.g. gentle swimming, social tennis, golf) 
____times
QC10 What do you estimate was the total time that you spent doing these activities in the last week?  
____hours and ____minutes
Thank you for finishing this survey.   








If you have any questions about this project please call  
Anne or Bibi on 0488 552 455 or 9244 6199  
or email infant-study@deakin.edu.au 
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Thank you for taking the time to complete this survey. It will take you about 10-15 minutes to complete, 
although this might vary depending on your answers. We will collect your survey at the time that we 
visit your partner and your child.   
Contact details 
Please contact the INFANT team if you have any questions about the survey. 
INFANT team : Phone: (03) 9244 6199 
Email: infant-study@deakin.edu.au 
IMPORTANT INSTRUCTIONS – PLEASE READ 
Please answer each question by shading the most suitable option. Where you are asked to write an answer 
please answer in the space provided. If you are unsure about how to answer a question, please choose the 
answer that is closest to how you feel. Please do not leave questions unanswered. 
Please answer questions in the following way: 
Fill in the circles clearly like this:  
In general, would you say your health is? (Please shade one response only) 
Poor Fair Good Very good Excellent 
1 2         3 4 5
You would shade this circle if you think your health is good 
Print clearly in the boxes or on lines provided like this:  
What is your postcode? (PRINT clearly on the line)  
      3125 
Correct mistakes like this: 
In general, would you say your health is: (Please shade one response only) 
Poor Fair Good Very good Excellent 
1          2       3 4 5
If you make a mistake cross it out and clearly mark the correct answer by shading the circle. 
SECTION A: ABOUT YOUR CHILD 
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QA1 What is today’s date? 
_______/_______/20_____ (dd/mm/yyyy) 
QA2 What is your child’s date of birth?  
_______/_______/20_____ (dd/mm/yyyy) 
QA3  The following questions ask about your views about your child’s eating. Please indicate how 
much you agree or disagree. (Please shade one response for each statement) 
Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
a. It will be important that my child learns to enjoy a
wide range of fruit and vegetables  1  2  3  4 
b. The foods I make available to my child will affect
what foods s/he comes to like  1  2  3  4 
c. Children are more likely to enjoy a food if they see
their parents eating it  1  2  3  4 
d. If I keep on offering foods my child hasn’t
previously enjoyed s/he is likely to come to enjoy them  1  2  3  4 
e. A good way to get my child to eat healthy foods will
be to offer a food treat as a reward (for example, 
offering dessert if s/he eats all their vegetables)  
 1  2  3  4 
f. My child doesn’t like the taste of vegetables  1  2  3  4 
g. My child doesn’t like the taste of plain water  1  2  3  4 
h. Overall I am satisfied with my child’s eating habits  1  2  3  4 
i. If my child doesn’t eat their meal I find it hard to hide
my frustration  1  2  3  4 
Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
QA4 How confident are you that you will be able to do the following things with your child over the 
next year?  (Please shade one response for each statement) 
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a. Get my child to eat enough vegetables (this does
not include potato or potato chips)  1  2  3  4 
b. Get my child to drink plain water (with no flavours
or juice added)  1  2  3  4 
c. Say ‘no’ to my child’s demands/fussing for soft-
drinks, fruit juice, cordials and other sweetened drinks  1  2  3  4 
d. Say ‘no’ to my child’s demands/fussing for potato
chips/Twisties/Cheezels and similar foods  1  2  3  4 
e. Say ‘no’ to my child’s demands/fussing for sweet
snacks, confectionary, lollies and/or ice-cream  1  2  3  4 
f. Get my child to eat a wide range of foods  1  2  3  4 
g. Get my child to eat enough fruit (this does not
include fruit juice)  1  2  3  4 
h. Allow my child to choose how much s/he eats  1  2  3  4 
i. Get my child to eat a variety of fruit/vegetables  1  2  3  4 
j. Eat meals with my child on most days  1  2  3  4 
k. Talk with other people who care for my child about
what to feed him/her  1  2  3  4 
l. Talk with other people who care for my child about
encouraging active play (like walking, dancing, playing
outside) 
 1  2  3  4 
m. Talk with other people who care for my child about
limiting the amount of TV s/he watches  1  2  3  4 
n. Turn off the TV during mealtimes  1  2  3  4 
o. Say ‘no’ to my child’s demands/fussing to watch
TV/video/DVDs  1  2  3  4 
p. Get my child to do some active play when s/he
wants to watch TV  1  2  3  4 
q. Provide my child with a range of active play options  1  2  3  4 
r. Get my child to do enough active play for health  1  2  3  4 
s. Keep my child entertained without using
TV/video/DVDs  1  2  3  4 
t. Play with my child  1  2  3  4 









QA5  The following questions ask what you think about behaviours around food and eating for 
children and parents. Please indicate how much you agree or disagree. (Please shade one response 






a. The only drinks children need are milk and water  1  2  3  4 
b. Parents should include fruit or vegetables in all
children’s meals and snacks  1  2  3  4 
c. The TV should be turned off when children are
eating meals  1  2  3  4 
d. Parents should not make a fuss if their child
doesn’t eat their meal  1  2  3  4 
e. To get children to try foods they haven’t enjoyed in
the past, it’ s good to offer them with favorite foods  1  2  3  4 
f. Parents should offer other foods if their child
doesn’t eat their meal  1  2  3  4 
g. Parents should encourage children to finish
everything on their plate  1  2  3  4 
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QA6 The following statements ask about your views regarding children’s physical activity. Please 
indicate how much you agree or disagree. (Please shade one response for each statement) 
Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
a. Children get all the activity they need naturally  1  2  3  4 
b. Physical activity is important for children’s health and
development  1  2  3  4 
c. Parents need to encourage their children to be
physically active  1  2  3  4 
d. Children need some planned physically active play
every day  1  2  3  4 
e. Children need a safe space where they can move
freely and explore  1  2  3  4 
f. Children need to be physically active so that they can
develop skills like running and catching  1  2  3  4 
g. TV is educational for children  1  2  3  4 
h. Children can learn from TV, videos and DVDs  1  2  3  4 
i. Children should be allowed to watch TV  1  2  3  4 
j. TV is helpful for children’s development (e.g.
language skills)  1  2  3  4 
k. TV is useful for keeping children occupied  1  2  3  4 
l. Children need several hours of active play every day  1  2  3  4 
m. Children need help to learn skills like kicking and
throwing a ball  1  2  3  4 
Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
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QA7  The following questions ask about your child’s play time.  Please indicate how much you agree 






a. I take my child to the park/playground often  1  2  3  4 
b. I think that my child is naturally active  1  2  3  4 
c. It is easy for my child to get plenty of active
play time every day  1  2  3  4 
d. My child has plenty of opportunities to be active
enough for healthy growth and development  1  2  3  4 
e. I use TV to distract my child when s/he is being
difficult  1  2  3  4 
f. I use TV to keep my child occupied so that I can get
things done  1  2  3  4 
g. I have the TV on while my child is eating  1  2  3  4 
h. Overall, I don’t think the amount of TV that my child
watches will affect his/her health  1  2  3  4 
i. I find it difficult to control how much TV my family
or others allow my child to watch  1  2  3  4 
j. I think that when s/he is older, my child will have
similar physical activity levels to my own  1  2  3  4 
k. I think that when s/he is older, my child will watch
similar amounts of TV to me  1  2  3  4 
l. It’s hard to find time to spend outside with my child
every day  1  2  3  4 







SECTION B:  ABOUT YOU 
QB1   What is your relationship to the child involved in this study? (Please shade one response only) 
QB2 Overall, how do you think you are coping with life at present? (Please shade one response only) 
Not at all A little Fairly well Very well Extremely well 
 1  2  3  4  5
QB3 How tall are you without shoes?  (If unsure, please give your best guess) 
______cm  or ______feet/inches 
QB4 How much do you weigh without shoes?  (If unsure, please give your best guess) 
______kg  or ______stone/pounds 
QB5 Are you currently: (Please shade one response only) 
On maternity / paternity leave  1 Please go to Section C 
Employed full-time  2 Please go to QB6 
Employed part-time  3 Please go to QB6 
Unemployed  4 Please go to Section C 
A student  5 Please go to Section C 
Retired  6 Please go to Section C 
Home duties full time  7 Please go to Section C 
Other  8 Please go to Section C 
QB6 During the last month,  
a) Approximately how many days did you work in paid employment?
_________ days per week OR ____________ total days in the last month  




Other  3 Please specify:_______________________________ 
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SECTION C:  YOUR OWN ACTIVITIES 
QC1 On a usual weekday (Monday through to Friday), about how many hours do you usually spend 
sitting down and watching television or videos/DVD’s? 
____hours and ____minutes each weekday
QC2 On a usual weekend day (Saturday or Sunday), about how many hours do you usually spend 
sitting down and watching television or videos/DVD’s? 
____hours and ____minutes each weekend day
In the following section we want you to think about the physical activities that you have done in the last 
week.  
QC3 In the last week, how many times have you walked continuously, for at least 10 minutes, for 
recreation, exercise or to get to or from places?  
____times
QC4 What do you estimate was the total time that you spent walking in this way in the last week?  
____hours and ____minutes
QC5 In the last week, how many times did you do any vigorous gardening or heavy work around the 
yard, which made you breathe harder or puff and pant?  
____times
QC6 What do you estimate was the total time that you spent doing vigorous gardening or heavy work 
around the yard in the last week?  
____hours and ____minutes
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The next questions exclude household chores, gardening or yard work: 
QC7 In the last week, how many times did you do any vigorous physical activity which made you 
breathe harder or puff and pant? (e.g. jogging, cycling, aerobics, competitive tennis) 
____times
QC8  What do you estimate was the total time that you spent doing this vigorous physical activity in 
the last week?  
____hours and ____minutes
QC9 In the last week, how many times did you do any other more moderate physical activities that 
you have not already mentioned? (e.g. gentle swimming, social tennis, golf) 
____times
QC10 What do you estimate was the total time that you spent doing these activities in the last week?  
____hours and ____minutes
Thank you for finishing this survey.   
We sincerely appreciate your time and effort! 
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Appendix 4: Cancer Council of Victoria’s Dietary 
Questionnaire for Epidemiological Studies 




































































Use a soft pencil only, preferably 2B.
Do not use any biro or felt tip pen.
Erase mistakes fully.







Please fill in the date 
you completed this 
questionnaire:
How many pieces of fresh fruit do 
you usually eat per day? (Count 1/2 
cup of diced fruit, berries or grapes as 
one piece.)
I didn’t eat fruit
less than 1 piece of fruit per day
1 piece of fruit per day
2 pieces of fruit per day
3 pieces of fruit per day
4 or more pieces of fruit per day
How many different vegetables do 
you usually eat per day? (Count all 
types, fresh, frozen or tinned.)
less than 1 vegetable per day
1 vegetable per day
2 vegetables per day
3 vegetables per day
4 vegetables per day
5 vegetables per day
6 or more vegetables per day
How much milk do you usually use 
per day? (Include flavoured milk and 
milk added to tea, coffee, cereal, etc.)
4.
none
less than 250 ml (1 large cup or mug)
between 250 and 500 ml (1-2 cups)
between 500 and 750 ml (2-3 cups)
750 ml (3 cups) or more






What type of bread do you usually eat?5.
I don’t eat bread





How many slices of bread do you usually 
eat per day? (Include all types, fresh or toasted 
and count one bread roll as 2 slices.)
6.
less than 1 slice per day
1 slice per day
2 slices per day
3 slices per day
4 slices per day
5-7 slices per day





I don’t usually use any fat spread
margarine of any kind
polyunsaturated margarine
monounsaturated margarine
butter and margarine blends
butter
On average, how many eggs do you 
usually eat per week?
9.
I don’t eat eggs
less than 1 egg per week
1 to 2 eggs per week
3 to 5 eggs per week
6 or more eggs per week
On average, how many teaspoons of 
sugar do you usually use per day? (Include 




1 to 4 teaspoons per day
5 to 8 teaspoons per day
9 to 12 teaspoons per day
more than 12 teaspoons per day
What types of cheese do you usually eat?10.
I don’t eat cheese
hard cheeses, e.g. parmesan, romano
firm cheeses, e.g. cheddar, edam
soft cheeses, e.g. camembert, brie





QUESTIONS ABOUT WHAT YOU USUALLY EAT AND DRINK
This questionnaire is about your usual eating habits over the past 12 months. Where possible give 
only one answer per question for the type of food you eat most often. 
(If you can’t decide which type you have most often, answer for the types you usually eat.)
INSTRUCTIONS:
Which spread do you usually put on bread?




For each food shown on this page, indicate how much on average you would usually have eaten at main meals 
during the past 12 months. When answering each question, think of the amount of that food you usually ate, even 
though you may rarely have eaten the food on its own.
If you usually ate more than one helping, fill in the oval for the serving size closest to the total amount you ate.
I never ate potatoWhen you ate potato, did you usually eat:
Less than A A Between A & B B Between B & C C More than C
I never ate vegetablesWhen you ate vegetables, did you usually eat:
Less than A A Between A & B B Between B & C C More than C
I never ate steakWhen you ate steak, did you usually eat:
Less than A A Between A & B B Between B & C C More than C
Less than A A Between A & B B Between B & C C More than C
2















Sultana Bran™, FibrePlus™, Branflakes™
Weet Bix™, Vita Brits™, Weeties™




Pasta or noodles (include lasagne)
Crackers, crispbreads, dry biscuits
Sweet biscuits
Cakes, sweet pies, tarts and other sweet pastries
Meat pies, pasties, quiche and other savoury pastries
Pizza
Hamburger with a bun
Chocolate
Flavoured milk drink (cocoa, Milo™, etc.)
Nuts
Peanut butter or peanut paste
Corn chips, potato crisps, Twisties™, etc.
Jam, marmalade, honey or syrups











Corned beef, luncheon meats or salami
Sausages or frankfurters
Fish, steamed, grilled or baked
Fish, fried (include take-away)
Fish, tinned (salmon, tuna, sardines, etc.)
Tinned or frozen fruit (any kind)
Fruit juice









Mango or paw paw
Avocado
D A I R Y   P R O D U C T S ,  ME A T  &  FI S H














































































Please MARK LIKE THIS: NOT LIKE THIS: ✔ ✘
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4Over the last 12 months, how often did you drink beer, wine and/or spirits?16.
Over the last 12 months, on days when you were drinking, how many glasses of beer, wine and/or 
spirits altogether did you usually drink?
17.
Potatoes, roasted or fried (include hot chips)
Potatoes cooked without fat
Tomato sauce, tomato paste or dried tomatoes
Fresh or tinned tomatoes
Peppers (capsicum)











Bean sprouts or alfalfa sprouts
Baked beans
Soy beans, soy bean curd or tofu
Other beans (include chick peas, lentils, etc.)
Pumpkin
Onion or leeks
Garlic (not garlic tablets)
Mushrooms
Zucchini
V E G E T A B L E S  ( I N C L U D I N G  F R E S H ,  F R O Z E N  A N D  T I N N E D )
































White wine (include sparkling wines)







Times That You Drank



































1 2 3 4 5 6 7 8 9
10 or
more
Over the last 12 months, what was the maximum number of glasses of beer, wine and/or spirits that 
you drank in 24 hours?
18.
MAXIMUM NUMBER OF GLASSES PER 24 HOURS 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18
19 or
more
When answering the next two questions, please convert the amounts you drank into glasses using the examples given below. For spirits, 
liqueurs, and mixed drinks containing spirits, please count each nip (30 ml) as one glass.
1 can or stubby of beer = 2 glasses 1 bottle wine (750 ml) = 6 glasses
1 large bottle beer (750 ml) = 4 glasses 1 bottle of port or sherry (750 ml) = 12 glasses





































Fruits (per day)  0 or <1 serve  1 serve  2 serves  3 serves  4‐6 serves 
Vegetables (per day)  1 serve or less  2 serves  3 serves  4 serves  5 serves  6‐7 serves 
Soft drinks (per day)  None  <1 glass  1 glass or more 






This section presents the core questions in the Active Australia Survey. These consist of
eight questions to assess participation in various types of activity and five statements to
assess awareness of current public health messages about physical activity.
The core questions are usually supplemented by questions collecting demographic
information (age, sex, and household information). See Armstrong et al. 2000 for examples
of demographic information collected. Questions about other characteristics such as height
and weight, or items of particular interest such as awareness of local interventions or use of
facilities for physical activity may also be added to the survey. The questions were
developed and intended for use with persons aged 18–75 years.
2.1 The Active Australia Survey
The next questions are about any physical activities that you may have done in the last
week:
1. In the last week, how many times have you walked continuously, for at least
10 minutes, for recreation, exercise or to get to or from places?
times
2. What do you estimate was the total time that you spent walking in this way in the last
week?
In hours and/or minutes
minutes
hours
3. In the last week, how many times did you do any vigorous gardening or heavy work
around the yard, which made you breathe harder or puff and pant?
times
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34. What do you estimate was the total time that you spent doing vigorous gardening or
heavy work around the yard in the last week?
In hours and/or minutes
minutes
hours
The next questions exclude household chores, gardening or yardwork:
5. In the last week, how many times did you do any vigorous physical activity which made
you breathe harder or puff and pant? (e.g. jogging, cycling, aerobics, competitive tennis)
times
6. What do you estimate was the total time that you spent doing this vigorous physical
activity in the last week?
In hours and/or minutes
minutes
hours
7. In the last week, how many times did you do any other more moderate physical




48. What do you estimate was the total time that you spent doing these activities in the last
week?
In hours and/or minutes
minutes
hours
To what extent do you agree or disagree with the following statements about physical
activity and health?
9(a) Taking the stairs at work or generally being more active for at least 30 minutes each day












9(c) To improve your health it is essential for you to do vigorous exercise for at least
































*You will receive a $20 Bunnings voucher for your time*
For more information, please contact Adam: 
Phone: 9251 7788 
Email: adam.walsh@deakin.edu.au
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Appendix 8 : Intervention Focus and Time 
Frame(2)
Infant Age  Emerging Behaviours  Anticipatory Guidance 
Intervention focus 
3 months  Early weaning and introduction of 
solids. Introduction of nutrient 
poor foods.   
Increased muscle control, 
strength and coordination. 
To introduce basic concepts 
regarding parental feeding styles 
and how these might relate to 
beliefs about parenting. 
To support parents to delay 
weaning/introduction of solids to 
around 6 months of age. 
6 months  Adoption by parents of a feeding 
style and TV viewing habits. 
Food rejection by infants. 
Infant starts to: sit briefly 
unsupported; reaches with one 
hand; rolls over. 
To develop parents’ 
understanding regarding: 
*feeding styles and impact on
children's eating
*basic nutrition principals
*sedentary behaviours in families
and limits to acceptability
9 months  Increasing use of TV. 
Parents' increased awareness of 
child mobility. Infant crawls and 
pulls self upright and walks with 
hand hold. 
To develop understanding 
regarding: 
* parental modelling of eating,
sedentary and physical activity
behaviours
* impact of eating, activity and
sedentary behaviours on health of
children and adults and the
provision of opportunities
12, 15 & 18 months  Increasing autonomy of child in 
eating and activity. 
Infant stands without support and 
beginning to walk. 
Continued development of 
themes/skills regarding: 
* eating and moving for health
parents and children
* how to feed/how to manage
food rejection and demands
* providing fail‐safe food and
activity environments
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